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For any piping installation, from a simple he 
pipe to a high pressure, high temperature a 
line, there is a stock Grinnell Hanger. C01 

gel 


Grinnell Hangers will save you valuable 
neering time and assure: 
Faster Installation 
Easy Adjustment during and after pipe ere:tion lst 


Full Provision for thermal movemen 


HP 
Easy Maintenance seri 
Compliance with all piping code requirement: - 
sted 
Don’t try to get by with makeshift or unreliable . 
hangers — call on Grinnell for engineered hangers \ 
to meet your requirements exactly. F - 
GRINNELL COMPANY, INC. ne 
EXECUTIVE OFFICES, PROVIDENCE 1, R. I. th 
BRANCH WAREHOUSES thor 
ATLANTA 2, GA. LOS ANGELES 13, CAL. PROVIDENCE |, 
CHARLOTTE 1, N. C. MINNEAPOLIS 15, MINN. ST. LOUIS 10. M 
CHICAGO 9, ILL. NEW YORK 17, N. Y. ST. PAUL, MIN SUR\ 
CLEVELAND 14, O. OAKLAND 7, CAL, SAN FRANCIS¢ CAL AIR ¢ 
HOUSTON 1, TEX. PHILADELPHIA 34, PA, SEATTLE 1, WASH 
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INTRODUCING A NEW 
CONTPIBUTING EDITOR 


Leo F. (“Doc”) Collins, the new- 
est addition to HPAC’s board of 
consulting and contributing edi- 
tors (see page 69], holds three 
academic degrees in chemistry and 
is registered as a professional en- 
gineer. During the past 20 years 
he has devoted most of his time to 
, study of the chemistry of water 
conditioning as it relates to steam 
generation and use. 

He has supervised the re- 
vision of the water processing 
system in more than 25 steam 
power plants and has pub- 
lished a large number of tech- 
nical articles. Readers of 
HPAC will probably recall his 
vries Of articles, in 1939, 
dealing with corrosion in 
seam heating systems, and 
his more recent contributions 
in the ASHVE Journal Sec- 
tion. 

Mr. Collins is chairman of 
the corrosion committees of 
bth the ASHVE and NDHA, 
and is an acknowledged au- 
thority in his field. 


SURVEYS ARMY HOSPITAL 
AIR CONDITIONING 


The military affairs com- 
mittee of the House of Rep- 
rsentatives recently issued a 
report on its survey of Army. 
hospitals, in which special at- 
tention was directed to the care 
nd treatment accorded sick and 
ounded U. S. soldiers. The study 

s part of an investigation con- 
luted pursuant to a_ resolution 
wuthorizing this committee and the 
wmmittee on naval affairs to study 
he progress of the national war 
Hort. (78th Congress, 2d Session, 
mouse Report No. 2092). 


In developing the ventilation and 
ir conditioning phase of the in- 
tigation, “a considerable lack of 
liformity was uncovered,” says 
report. “Some buildings were 
nd to have fans in wards, others 
hone. Air cooling systems 
generally nonexistent except 
s0mMe operating and x ray rooms. 
Seems that for determining 
er or not air conditioning is 
essary, the War Department has 
meoretically divided the country 
nto thermal zones which are based 
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upon, and enclosed within, mean 
high and average low temperatures. 
An arbitrary thermometric read- 
ing is then established, and that 
determines whether a hospital gets 
or does not get air conditioning 
equipment. It is not clear to the 
committee why maximum tempera- 
tures and humidities actually en- 
countered, rather than 
are not made the determining fac- 
tors. Forced draft 
erated by ceiling exhaust systems, 


averages, 


systems, op- 





ortho- 
of geo- 
yet many are 


requisites in 
regardless 


are absolute 
pedic wards 
graphic situation, 
still denied them.” 

The committee listed a number 
of instances “that appeared to war- 
rant attention of the War Depart- 
ment,” among them being the fol- 
lowing: 





“Case 5—Smokestack of adjacent 
heating plant is so low that smoke 
and soot seep into and settle in the 
hospital building. 


“Case 12—No air conditioning 
of any kind in operating rooms; 
windows must be kept closed even 
in the hottest weather. It is diffi- 
cult for surgeon and staff to op- 
erate under such conditions. Pa- 
tients often become so “dehydrated” 
as to require the administration of 
intravenous fluids in order to in- 
sure recovery. 





“Case 14 
no air conditioning other than that 
provided by one small window unit 
which does not provide much relief 
on extremely hot days. 


Operating room has 


This hospital lies in 
which 


“Case 16- 
the 70 deg thermal 
means that under War Department 


zone, 


standards it is not entitled to air 
conditioning notwithstanding the 
fact that a temperature of 100 deg 
is often experienced. The operat- 
ing rooms are then described as 
unbearable. To make matters 
even worse, dust storms make 
it necessary to keep all win- 
dows closed tightly. 

“Case 28—Lacked air con- 
ditioning, even in orthopedic 
wards, where the sufferings 
of patients encased in plaster 
intensified in hot 
wounds 


casts are 
weather, and whose 
give off acrid odors. On one 
occasion it was necessary to 
appeal over the radio for the 
donation of electric fans by 
graciously disposed residents 
in the vicinity. Approximately 
172 fans of 
were received.” 


all descriptions 


[Note: Army policy on the 
installation of air condition- 
ing and ventilation was out- 
lined on pages 584-585 of the 
October 1944 HPAC. | 


$300 MILLION FOR 
HOTEL REHABILITATION 


A program calling for the imme- 
diate expenditure of almost $300,- 
000,000 in the rehabilitation of 
hotels, when men and materials are 
available after the war, was recent- 
ly announced by the hotel industry 
in seeking tax relief from the 
Treasury Department for this pur- 
pose, 

“The rehabilitation program,” 
said J. E. Frawley, president of the 
American Hotel Association, “is 
necessary because of greatly in- 
creased occupancy and wear of ho- 
tels during the war, and the inabil- 
ity during the same period to 
obtain manpower and materials for 
maintenance work.” 

It is estimated, said Mr. Fraw- 
ley, that heating, air conditioning, 
and ice equipment expenditures will 
amount to not less than $33,216,- 
916. This is exclusive of any new 
hotel building that may be under- 


65 














THE 


Cdilor's 
Pages 


taken in congested areas suffering 
from a shortage of rooms. It is be- 
lieved there will be relatively few 
such areas when conditions return 
to normal. The hotel industry was 
substantially overbuilt after the 
last war, and, as a result, many 
hotels were forced into bankruptcy. 
Accordingly, the trend today in the 
industry is to rehabilitate existing 
properties by means of extensive 
refitting, repairs, and maintenance 
work. 

To obtain an up-to-date picture 
of its needs, the hotel industry, 
through the AHA, canvassed mem- 
bers in all parts of the country. 

The group of large AHA hotels, 
of 300 rooms and more, covered by 
the survey, show a planned ex- 
penditure of $101,851,854. The 
group in the 100-299 room category 
plan expenditures of $133,870,240, 
while hotels of from 50-99 rooms 
plan to spend $56,054,160. 

Heating, air conditioning, and ice 
equipment planned in these three 
categories amount to $13,012,616, 
$15,910,300,and $4,294,000, respec- 
tively. 

The average heating, air condi- 
tioning, and ice equipment expendi- 
ture, per hotel, in the first category 
(300 and more rooms) is calculated 
at $39,916; in the second category 
(100-299 rooms), $13,370; in the 
third category (50-99 rooms), 
$2825. 


THE TYRANNY 
OF TEMPERATURE 


Despite his elaborate internal 
temperature-control mechanism, op- 
timum temperature and humidity 
ranges exist for man, varying 
somewhat with activity and the 
type of clothing worn. For light 
work indoors, it appears that tem- 
peratures of from 65 to 70 F and 
relative humidities of about 60 per 
cent at the lower temperature and 
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40 per cent at the higher give the 
greatest feeling of comfort and the 
best conditions for efficiency. When 
sleeping, somewhat lower tempera- 
tures are preferable provided some 
form of covering is used to main- 
tain a temperature of about 80 F 
next to the skin. The temperature- 
regulating mechanisms of the body 
are sufficiently flexible, however, so 
that in completely dry air indoors, 
human beings can tolerate tempera- 
tures up to 112 F when nude and 
up to 138 F when clothed. Clothing 
protects the body not only against 
cold, but also against heat, as desert 
dwellers have long known. As the 
humidity at high temperatures rises 
and perspiration evaporates more 
slowly, clothing becomes decreas- 
ingly valuable. In saturated air at 
88 F the clothed body is unable to 
prevent its internal temperature 
from rising above normal, and a 
genuine fever results. For a nude 
body, the corresponding limit is 
about 92 F. 

At low temperatures the limit of 
toleration is vaguer, since it is 
greatly affected by clothing and 
physical activity; but when the air 
inside the clothing becomes too cool, 
just as when it becomes too warm, 
the body is so fully employed in the 
task of keeping its internal tem- 
perature constant that there is little 
surplus of energy for any other 
activity. 

Much effort has gone into the 
gathering of objective data by 
which the general level of civiliza- 
tion in various areas may be 
judged, and while it is easy to 
overestimate the effect of a given 
variable, it does seem that a good 
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climate is an important a, 4g). 
though not a guarantee, for a Joy 
average death rate, low infar mo,. 
tality, and high per capita i come 
For example, tests of gener.) ey). 
ture have shown Washingto: Ore. 
gon, California, New York (op. 
necticut, and Massachusett. hig) 
on the list. Indeed, it has be: suy. 


gested that development of | ating 
means facilitated the spread of 
civilization to northern Europe jy 


the Middle Ages. Similarl), mog. 
ern air conditioning helps miti- 
gate the situation of the tropics— 
From the Industrial Bulletin oj 


Arthur D. Little, Inc. 


FLOOR HEATING, AIR 
CONDITIONING FOR COMMONS 


The announcement that the de 
sign for the heating and ventilating 
apparatus for the new debating 
chamber of the House of Commons 
has been entrusted to Dr. Oscar 
Faber, president of the IHVE, will 
interest engineers in all parts of 
the world, says the Journal of the 
[British] Institution of Heating 
and Ventilating Engineers. 

Plans for the new chamber have 
been the subject of a report froma 
select committee, but they are, of 
course, still subject to the approval 
of the House. 

The old chamber, which the new 
one is likely to resemble in many 


particulars, was destroyed in the 
mass air raid on London on May 
10, 1941. 

The ideal atmospheric conditions 


sought for by the chamber’s plav- 
ners will approximate to those ofa 
warm spring day out-of-doors, the 
IHVE Journal says, and a special 
feature will, apparently, be variable 
air currents calculated to produce, 
according to the report, “condi- 
tions conducive to alertness.” 

The entire installation is d€ 
signed to produce “cool heads and 
warm feet,” and not vice vers¢. 

The Commons’ air volume wil 
be double that necessary to met 
the requirements for theaters and 
the air will be cleaned electre 
statically. 

Reference to “warm feet” 
borne out by the proposed prov 
sion of bronze panels under ™ 
earpet, warmed to a temperature ° 
80 F, according to the Journal. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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What's Holding Back the 


HEAT PUMP? 


Mos: OF us have had the expe- 
rience of a friend wiring that he 
was on his way to pay a visit and 
requesting that we meet him, but 
neglecting to state the time of his 
arrival or the mode of transporta- 
tion. We start scurrying about 
meeting trains, buses, and planes, 
and maybe two days later we get a 
letter from the friend informing 
us that he still plans to come but 
that his trip has been delayed for 
a few weeks. 


The dilatory friend who created 
this social dilemma has a parallel 
in the field of winter air con- 
ditioning in the promising but elu- 
sive “heat pump.” Lord Kelvin was 
expecting the “guy” in 1852 when 
he pointed out the possibilities of 
heating buildings with a heat pump 
or warming engine. Thirty years 
later he noted that the method 
which he had described remained 
“unrealized to this day.”* But he 
continued, still having faith in the 
idea, “when Niagara is set to work 
for the benefit of North America 


*Mathematical and Physical Papers, Sir 
William Thomson, vol. 1, 1882. 


through electric conductors, it will 
no doubt be largely employed for 
the warming of houses over a con- 
siderable part of Canada and the 
United States.” 

It might be of interest for us to 
inquire why the tardy visitor has 
still not arrived after 93 years, 
and the purpose of this article is 
to suggest some of the reasons the 
heat pump is still largely an 
academic device to plague students 
in elementary thermodynamics. (I 
am not unmindful of the several 
experimental or demonstration in- 
stallations which have been made 
in this country and abroad that 
have shown that the idea can be re- 
duced to practice. In fact, the ob- 
servations made here are based 
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largely upon data gathered from 
such installations. ) 

A look into any textbook on ther- 
modynamics, mechanical engineer- 
ing handbook, or technical encyclo- 
pedia will divulge the essential idea 
of a heat pump, or it may be listed 
under an alias such as warming en- 
gine, reversed refrigeration cycle, 
or inverted refrigeration cycle. The 
look will also divulge a brain-teaser 
for the uninitiated because it is 
pointed out that the heat equivalent 
of 5 kwhr of electrical energy can 
be supplied to heat a building for 
each kwhr of energy purchased 
from the local electrical utility. In 
other words, five times as much 
heat can be delivered by the heat 
pump as would be delivered by di- 
rect resistance heating units. Could 
this be five times as good as per- 
petual motion? Immediately we get 
interested in the idea and resolve 
to take advantage of the utility 
company’s generosity. 

All students of elementary 
physics and thermodynamics are 
aware that the heat energy supplied 
by the combustion of fuels to keep 
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buildings warm in the winter does 
not vanish completely. According 
to the principle that energy can 
neither be created nor destroyed, it 
remains in the vicinity, but because 
of its reduced temperature it is no 
longer of value for comfort heating 
purposes. The energy necessary for 
heating a building is, therefore, 
already in the environment or 
neighborhood, but it is at a low 
temperature level and cannot be 


used. Then comes the idea that we 
might be able to use heat energy 
which the neighbors are throwing 
away to heat our building. The 
problem is how to do it. 

By this time we are confused—if 
not exhausted—and we raid the 
mechanical refrigerator for re- 
freshment. Say, why hadn’t we 
thought of this before? The me- 
chanical refrigerator is taking heat 
energy from a low temperature 


level and delivering it to a hiche, 
level. This is accomplished 4 
conventional unit, Fig. 1, a: 
lows: The receiver E co 
liquid refrigerant, such as s 
dioxide, methyl chloride, “Fy 

or some similar substance wi) ; 
low boiling point. The liqui 
frigerant flows through the ex an 
sion valve F' into the cooling co\| 4. 
where the pressure is less than | 
at E. Since the pressure in « 

is less than in receiver E, the | 
ing temperature in A will be 
siderably below the temperature of 
the liquid entering valve F. The 
temperature of the refrigerant jp 
the coil will stabilize itself at th: 
boiling point corresponding to this 
lower pressure. Heat will flow from 
the food and containers in the re- 
frigerator into the liquid refrig- 
erant, thus removing heat from the 
refrigerator and in turn causing 
more liquid refrigerant to evap- 
orate. 

The compressor C removes the 
vaporized refrigerant from the 
evaporator and compresses it to a 
pressure equal to that in the re- 
ceiver E. During compression the 
temperature of the vaporized re- 
frigerant is raised to a point high- 
er than 70 F, the temperature of 
the room air, just as air is heated 
when compressed by a tire pump 
It then passes into the condenser 
or heat diffuser B, where heat wil 
be given up by the refrigerant t 
the surrounding air. The libera- 
tion of heat by the vaporized re- 
frigerant causes it to liquefy and 
flow into the receiver FE, where it 
is ready to start its-cycle over 
again. 


Here’s What a Heat Pump Is 


If we should exchange the posi- 
tions of the evaporator (the cool- 
ing coil) and the condenser (the 
heat diffuser), and substitute 4 
building for the refrigerator cab- 
inet of Fig. 1, at the same time in- 
creasing the size of the equipment 
proportionately, we would have the 
setup shown in Fig. 2. Now the 
cooling coil A is outdoors and the 
heat diffuser B is inside the build 
ing. If the outside temperature | 
32 F and the desired inside air 
temperature is 70 F, then by oper 
ating the system, heat energy will 
be picked up from the outside at 4 
low temperature and delivered into 
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the building at a higher tempera- 
ture. The compressor may now be 
thought of as a heat pump picking 
up heat energy at a low tempera- 
ture level and delivering it to a 
higher temperature level. The sys- 
tem of Fig. 2 is popularly known 
as a reversed refrigeration cycle; 
the term, however, is misleading as 
a study of the cycle shows that it 
has not been reversed in any part; 
it is merely the desired effect that 
has been reversed in that we now 
want to save the heat, whereas we 
wanted to “save the cold” in the 
refrigerator. 

We agree that the system just 
described doesn’t sound too com- 
plicated, but we still aren’t sure 
what happened to the “perpetual 
motion,” or the “something for 
nothing” idea. A simple hydraulic 
analogy (which does not require a 
knowledge of the laws of thermo- 
dynamics in order to understand 
the energy relationships) may be 
of some help in solving our puzzle. 
First, referring to Fig. 3, consider 
only that portion of the system 
consisting of an elevated reservoir 
D, a water engine E, a pump F, a 
well G, and a reservoir H at ground 
level. If the system were without 


friction, each pound of water flow- 
ing from reservoir D to engine E 
would produce 1000 ft-lb of kinetic 
energy. As the water from G to H 
must rise only 100 ft, we can— 
with this amount of energy—raise 
1000/100 == 10 lb of water from G 
to H. The discharge from E can 
also be delivered to H and we thus 
end up with 11 lb of water at H 
for each pound drawn from D. It 
is evident that increasing the height 
of D above H will deliver more 
water to H because of the greater 
amount of energy available at E. 
It is also true that a greater amount 
of water would be delivered to H 
if the well G were less deep. For 
example, if D were 2000 feet above 
H and G were only 10 ft below H, 
then (2000/10)+1—201 lb of 
water would be delivered to H for 
each pound drawn from D. Note 
that it is the elevated reservoir D 
that provides the energy to operate 
this effective pumping system. 
Unfortunately, nature has pro- 
vided reservoir D in only a very 
few locations. Therefore, it is nec- 
essary to. devise means of main- 
taining reservoir D if the system 
is to operate continuously and have 
universal application. Consider now 
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the left-hand portion of Fig. 3, con- 
sisting of a steam engine A, a 
pump B, and a well C (which could 
be the same as well G), which will 
supply water to reservoir D. If we 
assume this portion of the system 
to be without friction also, it is 
evident that as’ much energy will 
be required to raise 1 lb of water 
from the pump B to the reservoir 
D as was obtained by 1 |b of water 
flowing from D down to E£. An 
additional amount of energy will be 
required to raise the water from 
the well C up to the pump B. That 
is, for each 1100 ft-lb of energy 
supplied to pump B by engine A, 
10 + 1 Ib of water will be deliv- 
ered to reservoir H. If the 11 lb 
of water had all been pumped up 
from well G to H, 1100 ft-lb of en- 
ergy would also have been required. 

One begins to wonder by now 
whether or not it would be less ex- 
pensive to use the steam engine to 
drive pump F directly and elim- 
inate reservoir D. The pendulum 
has swung the other way. What we 
thought at first to be “perpetual 
motion” now seems a doubtful in- 
vestment of energy when we note 
that it is impossible to operate 
pump B, reservoir D, water engine 
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E, and the connecting piping with- 
out some friction. If the analogy 
has a moral it certainly is that we 
pay for everything we get! 

Our parallel between the hy- 
draulic system of Fig. 3 and the 
heat pump requires substituting an 
electric generator for pump B, an 
electric motor for water engine E, 
and a refrigeration system for 
pump F, as shown in Fig. 4. The 
electric motor and refrigeration 
system are the same as those shown 
in more detail in Fig. 2. The ele- 
vated reservoir D represents the 
fact that electrical energy is a high- 
grade form of energy (energy 
which can all be converted into heat 
or work). The well G represents a 
supply of heat energy at a tem- 
perature of 32 F and the reservoir 
H represents a supply of heat en- 
ergy at a temperature of 70 F. The 
heat energy is spoken of as a low- 
grade form of energy because it 
cannot be completely converted into 
work. Immediately we run into 
another question: If the heat en- 
ergy of the source cannot all be 
converted into work to drive an 
electric generator, would it not be 
more economical to use the heat 
energy to generate steam for di- 
rectly heating a building and elim- 
inate the electrical circuit? 

A glance at the numerical data 
of Fig. 4 (which are based on an 
ideal heat engine, generator, motor 
and refrigeration system) will 
partly answer thé question just 
raised. If, as indicated in Fig. 4, 
88,812 Btu per hr can be deliv- 
ered by a heat pump to a building 
at a cost of 10,000 Btu per hr 
taken from the source of heat, we 
are interested again in the reversed 
refrigeration cycle idea. We will 
reject the possibility that the ex- 
haust from the heat engine could 
be added to the heat delivered by 
the heat pump for a total of 92,441 
Btu per hr if they were both lo- 
cated in the same building on the 
grounds that such a system would 
not have universal application. 
There seems to be no end to our 
confusion; we started out to ex- 
plain the paradoxical 5 to 1 heat 
pickup (ratio of the heat energy 
delivered to the building to the heat 
equivalent of the power consumed 
by the heat pump) of a heat pump 
and now we have given an example 
of a system with a 13.94 to 1 heat 
pickup. That is, for each 1.87 
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kwhr consumed by the motor, a 
total of 88,812 Btu will be delivered 
to the building by the refrigeratien 
system, or the heat pickup is 
88,812 — (1.87 K 3413) =— 13.94. 

Since the system in Fig. 4 is 
based on “ideal’’ equipment, let us 
assume that if it were reduced to 
practice it would still have at least 
a 5 to 1 heat pickup. This brings 
us back to a question with regard 
to the hydraulic analogy which 
should be answered now. Why did 
the hydraulic system of Fig. 3 turn 
out to have less than 1 to 1 energy 
pickup, when we considered the fact 
that we would have to maintain the 
elevated reservoir D at our own ex- 
pense, and yet by a generous allow- 
ance the heat pump still has a 5 to 
1 energy pickup? The answer lies 
in the fact that the temperature of 
combustion of a fuel is very high, 
1000 F in Fig. 4, relative to the de- 
sired temperature in the building. 
The heat energy liberated during 
the combustion process obviously 
should be reduced in temperature 
before it is used for comfort heat- 
ing. In the system shown in Fig. 
4, the cooling takes place in the 
heat engine and in so doing the 
work to drive the generator is pro- 
duced. The 8629 Btu per hr of 
heat energy in the engine exhaust 
is delivered at 70 F but is of little 
consequence as compared to the 
electrical energy delivered by the 
generator and in turn used to drive 
the heat pump. The hydraulic sys- 
tem analogy of Fig. 3 breaks down 
because the water available is 100 


ft below the ground level and can’ 


be elevated to 1000 ft above ground 
level only by the expenditure of 
considerable energy, while the heat 
energy from the combustion of fuel 
is delivered at a high temperature 
level by nature. 


Why Use a Heat Pump? 


There are several reasons why 
the heat pump will be used even 
though it has lost the glamour of 
“perpetual motion”— 

1) There is a favorable exchange 
between the heat energy from the 
source and that delivered to the 
building through the heat pump be- 
cause the heat energy from the out- 
side air needs to be elevated 
through a narrow’ temperature 
range as compared with the wide 
temperature range decrease for the 
heat energy taken from the source. 





2) The large power plant «iy 
use fuel more efficiently than , 
small heating plant. 

3) Many building owners >»; 
probably willing to pay the po) cr 
plant for carrying out the as 
eliminating smoke and dirt, 

But it is high time I was gett ay 
to the stated purpose of this .,. 
ticle—to suggest some of the ra. 
sons the heat pump has fallen sh; 
of universal use— 

1) Equipment which will take 
full advantage of the heat pump 
idea is not available commercially. 
Practically all of the heat pump 
systems have adopted (not adapted 
conventional refrigeration equip- 
ment to a job for which it was not 
specially designed. 

2) Conventional refrigerants 
have, of course, been used with 
conventional equipment. There are 
many reasons to believe that the 
use of air as the energy-carrying 
medium in heat pump systems 
would improve the effectiveness of 
the system for comfort heating. 

3) The demonstration systems 
using conventional equipment which 
have attracted much attention be- 
cause of favorable economics of op- 
eration have used a rather high 
temperature source of energy from 
the environment. For example, the 
use of a deep well with 50 F water 
during the heating season would be 
much more desirable than 32 F 
outside air. However, it is rather 
obvious that each building in a 
city cannot have a well. The use of 
a well or other relatively high tem- 
perature source of energy will also 
require auxiliary equipment. 

4) The potential demand for 
year ‘round residential air condi- 
tioning has hardly reached the 
point to justify the necessary de- 
velopment work on heat pump sys- 
tems. It seems rather evident that 
heat pump systems for winter air 
conditioning are much more likely 
to be a reality if the purchaser is 
willing to pay for summer air con- 
ditioning also. 

5) Practically no research has 
been done on the possible applica- 
tions of the heat pump in the ap- 
parently fertile field of industrial 
heating and process work. The dis- 
covery that the heat pump wii! fit 
into the heat balance of many in- 
dustrial plants to give increased 
economy would be a great impetus. 
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| ATTENTION is being 
given to industrial ventilation in 
the endeavor to improve air sani- 
tation throughout industry. The 
purpose of this article is to dis- 
cuss in a practical] manner the prin- 
ciples involved in designing a typi- 
cal industrial exhaust system, and 
to present a method of tabulating 
*This method for presenting data on 
exhaust systems has been outlined in a 
manual for a course on air sanitation in 
industry given for the University of 


Michigan by W. N. Witheridge. Permis- 
Sion has been obtained to discuss it. 


the computations and results so 
that they can be easily checked by 
an examining board or other 
group.* 

Fig. 1 is a straight-line layout 
of the system to be considered. This 
sketch gives the relative location 
of the equipment to be exhausted; 
in this case, five grinding wheels 
and two grinding booths. Each 
piece of equipment is assigned a 
letter and each section of duct is 
labeled with a number. The layout 
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Operation 
Maintenance 
Repair 
Alteration 
Extension 


need not be to scale, for the actual 
length of each pipe section can be 
tabulated, as in Table 1. 

The quantity of air required to 
be exhausted from each opening 
must first be determined. For 
grinders and buffing wheels, the 
cfm suggested by state codes and 
standards associations is usually 
based on the wheel diameters and 
the effectiveness of the wheel en- 
closure. For booths, the determin- 
ing factor is the necessary face 
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velocity required to counteract the 
maximum draft conditions. Capac- 
ities required for tumbling mills 
vary in proportion to the barrel 
diameter. If no particular code 
must be adhered to, the suggestions 
of the American Foundrymen’s As- 
sociation, American Standards As- 
sociation, etc., should be used. The 
air quantity selected for each piece 
of equipment in this example is 
listed on Fig. 1. 

The design transport velocity 
must next be selected, which is the 
velocity required to pick up and 
carry the material to be exhausted 
through the ducts to the collector. 
The standards associations, state 
codes, and the manufacturers of 
exhausting equipment have recom- 
mendations for most materials. For 
designing, a velocity above the 
minimum recommended should be 
used so that nearest pipe sizes in 
inches can be selected without hav- 
ing an actual velocity less than the 
minimum. For example, in this 
system being discussed, with ordi- 
nary grinder dust to be the mate- 
rial exhausted, 3500 fpm should be 
the minimum velocity in the ducts 
and 4000 fpm used as the design 
velocity. 


Prepare a Table 


If a table like Table 1 is now 
prepared listing the information 
already known, the computations 
can be tabulated as quickly as they 
can be read from a slide rule or 
pipe resistance chart. 








first listed in column ¢c. The quan- 


tity in any section of the main is 
the sum of the branches which have 
entered the main up to that point. 





It should be noted that in column 
d that the design velocity is de- 








the air being clean, the vel 
should be reduced to keep the r. 
tance at a minimum. 

Column e, the required sq 
feet area in each section of pi; 
equal to column ec divided by 
umn d and should be noted in 
or three significant figures. 

The nearest pipe diameter, 
umn f, is readily found by usi 
table listing diameters of circ! 
inches and corresponding area 
square feet. At this point it : 
be decided whether or not the s 
metal worker shall make pipe 
with diameters in half inches 
only in whole inches. It has 
come quite common practice to 
half-inch sizes up to 4 in. dian 
and from there on in whole 
sizes only. The sizes have 
s€lected on this basis in this « 

The actual velocity in the 
size chosen is checked in 
g by dividing column c by the : 
in square feet of the pipe. This 
figure can be read quickly f: 
most pipe resistance charts. Thé 
results all being above the mini- 
mum velocity of 3500 fpm selected 
we can proceed. 





col 


Determining Total Static Pressure 


The remainder of the work is t 
determine the total static pressur 
required for the fan and to balance 
the resistance in the various pip 
runs. Continuing with Table 
the velocity pressure (VP) in e: 
pipe section is noted in column 
The velocity pressure, in inches 





The quantity (cfm) of air pass- creased after the air leaves the water, is equal to (velocity 
ing through each pipe section is filter or collector. At this point, fpm /4000)* or can be read from a 
\ 
( 
Table 1—The calculations are tabulated like this 
(a) (b) ic) (d) (e) (f) (g) th) (i) (j) (k) al) (n r 
— — — a = — — —— —a rn 
Actual Straight Total ons] et ‘ 
Opening Duct Cfr Req'd Velocity : Pipe Resistance, per 100 Tot a 
- Hood Section thru Design Sq Ft Nearest Actual Pressure, Feet of Equil ‘ I t of TF tof Fri 
(See (See Duct Velocity of Duct Pipe Velocity In Straight of Straight Pipe, In Loss 
Fig.1) Fig. 1) Section Fpm Area Diam., In Fpm of Water Duct Ells, Ft Pipe of Water of W P 
A 1 800 : 4000 0.200 6 4000 1.00 10 0 10 4.1 0 i é 
(5%) (4800) (1.44) (6.0) (0.f 
fi) 
B 2 300 4000 0.075 4 3500 0.76 15 4 19 4.8 0 
b 3 300 4000 0.075 4 3500 0.76 15 4 19 4 8 0 
; 4 1400 4000 0.350 8 4000 1.00 10 0 10 2.7 0 ( 
D 5 560 4000 0.125 5 3700 0.85 20 10 30 3.9 1 1 0 
6 1900 4000 0.475 9 4300 1.15 5 0 5 2.7 { ti 
» 000 0.150 5 4400 1.21 25 15 40 5 6 r4 u 
E ‘ 600 om ' (5%) (3700) (0.85) (3.6) (1.4 
x 2500 4000 0.625 11 3800 0.90 10 0 10 1.7 ¥ e; 
F 9 1000 4000 0.250 7 3800 0.90 10 7 17 2 { cc 
(6) (5100) (1.65) (6.2) ( . 
10 3500 4000 0.875 13 3800 0.90 10 0 10 1.4 { In 
- - © € 2 { lo 
; 500 1000 0.125 5 3700 0.85 15 20 3 9 
11 0 ‘ (4%) (4500) (1.27) (6 %) ‘e 
12 4000 4000 1.000 14 3750 0.88 10 0 10 1.2 ° 
13 4000 3000 1.334 16 2900 0.53 5 16 21 0.4 " 
14 4000 2000 2.000 20 1900 0.23 30 0 0 0 2 ce 
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Table 2—The various losses are summarized 









































Opening or Hood (see Fig. 1) A B S dD E F G 
ve oa Pressure in Branch > 
Leaving Opening, In. of Water...... 1.00 0.76 0.76 0.85 1.21 0.90 0.85 
(1.44) (0.85) (1.65) (1.27) 
Entrance Loss in Per Cent of 
DP ITOIE® ccc cccuceccctcece 50 60 60 60 €0 50 60 
Entrance Loss in In. of Water........ 0.50 0.46 O46 0.51 0.73 0.45 0.51 
(0.72) (0.51) (0.83) (0.76) 
1 0.41 
(0.60) 
2 gan 0.92 
3 het ce oe 
4 0.27 0.27 0.27 
5 i. nite 7 1.17 
6 0.14 0.14 0.14 0.14 
7 gua ie ct. 2.24 
Resistance in Each Pipe ; (1.44) 
Section, In. of Water... ‘ 8 0.17 0.17 O17 0.17 0.17 
9 obe ay né _ 0.48 
(1.06) 
10 0.14 0.14 0.14 0.14 0.14 0.14 
11 ad den ce vid 0.78 
} (1.32) 
12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
13 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
{14 0.06 0.06 0.06 0.06 0.06 0.06 0.06 
Resistance of Collector or Filter 
ET ia nou pie n'c.0 6b se 40 pes bal 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
Total Resistance of Each Run from 
Opening to Outlet........... igh 3.90 4.37 4.37 4.40 5.55 3.34 3.56 


velocity pressure chart. 

The next five columns are used 
to compute the friction loss from 
the resistance in the pipe and el- 
bows. The length of straight duct 
in each section is tabulated in col- 
umn i. The resistance of elbows 
is usually given in tables in terms 
of equivalent resistance of straight 
pipe. The chief variable is the 
radius of the elbow. For minimum 
resistance this radius should equal 
two diameters of the duct. For 
this example, the equivalent. resis- 
tance of each elbow is taken as 12 
diameters of the duct, i.e.; one 4 
in. elbow equals 4 x 12 or 48 in. or 
4 ft of straight duct. These values 
are noted in column j. The branch 
connections have been counted as 
90 deg elbows. Although the 
branches should enter the main at 
no greater an angle than 45 deg, 
the resistance is considered here 
as equal to a 90 deg elbow. 

Column k, the sum of columns i 
and j, is the total equivalent re- 
sistance of each pipe section in feet 
of straight pipe. 

Because most pipe resistance 
charts give the resistance in terms 
of 100 ft of pipe for a given quan- 
tity of air and pipe diameter, col- — 
umn 1 tabulates these values for 
each duct section.+ Multiplying 
column k times column / and divid- 
ing by 100 gives the total friction 
loss in each section of pipe. 


tT he author used a pipe resistance 
chart copyrighted by American Air Filter 
Co., Ine., for these computations. 


(4.31) 


(4.53) (4.30) (4.35) 


Thus far we have determined the 
losses in terms of each section of 
duct. Now these losses are com- 
bined in Table 2 and the entrance 
losses added plus the resistance of 
the filter or collector to give the 
total resistance from each opening 
(designated by the letters on Fig. 
1) through the shortest route to 
the outlet. 


The entrance losses which are 
computed in this step represent the 
loss in energy that occurs getting 
the air into the pipe at the opening. 
If the entrance is “streamlined” 
this loss would be a minimum. 
However, the more common open- 


ings have higher losses which are 
expressed in percentage of the 
velocity pressure in the pipe fol- 
lowing the opening. These values 
can be obtained from handbooks 
and manufacturers’ catalogs and 
should be carefully selected because 
this loss is usually a good percent- 
age of the total resistance. 

The resistance of the filter or 
collector operating with the maxi- 
mum dust accumulation which will 
be tolerated should be used for the 
design. These values must be ob- 
tained from the manufacturer or 
from actual tests. 

It should be noted that the veloc- 
ity pressure is not added as part of 
the total resistance because fans 
are rated in static pressure and 
not total pressure. 

The totals in Table 2 indicate the 
balance or unbalance of the system 
as now designed and also the static 
pressure rating for which the fan 
must be purchased. If these totals 
were all equal, the system would be 
in perfect balance. 


Correcting Unbalance of System 


There are several ways in which 
the obvious unbalance of this sys- 
tem can be corrected: 

1) A fan could be purchased with 
a static pressure rating equal to 
the highest total (5.55 in., the run 
from opening FE) and blast gates 
or dampers installed in each open- 
ing which could be adjusted so 
that each opening received its de- 
signed quantity of air. If this 
method is used, it is suggested that 
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the blast gates or dampers be weld- 
ed in place so that the adjustment 
cannot be changed. There is con- 
siderable misuse of dampers and 
blast gates and unless properly 
used they do more harm than good, 
especially when anyone can change 
their settings at will. 

2) Considering the total resis- 
tance in the runs from openings 
B, C, and D as a mean and disre- 
garding our premise concerning 
special pipe sizes, different branch 
sizes from openings A, EF, F, and G 
can be selected which will consid- 
erably improve the balance. In- 
creasing the branch from E to 5% 


in. diameter and decreasing the 
branch sizes from A, F, and G, 
respectively, to 54, 6, and 4% in. 
diameter, and following through 
the computation, a fairly good bal- 
ance is obtained. The figures in 
parentheses () in Tables 1 and 2 
show these changes. It should be 
noted that it is good practice and 
is quite often necessary to increase 
the velocity in branches that are 
close to the fan to bring about a 
proper balance. With these new 
pipe sizes, a fan with a static press- 
ure rating of 4.5 in. could be used. 

3) To decrease the resistance in 
the pipe run from £, changing the 


location of the equipment to shor: ey 
the branch pipe or the possibj!\t, 
of lowering the cfm required }) 
more effective hood design sh: 
be considered. 

In addition to the phases of de- 
sign discussed in this article, care- 
ful attention and thought should 
also be given to design of hood 
and booths; duct  fabricat 
branch connections, and elbo 
fan type required; selection of 
lector for efficiency desired; 
circulation of clean air, or inlet 
replacement of air; disposal of 
lected dirt and dust; and mai: 
nance of the equipment. 


THE ADVENTURES OF A POUND OF STEAM ..... 2 


Ow FIRST discussion of A.P. 
Steam and his adventures concluded 
with the thought that steam is 
both a container and a ready trans- 
porter of energy. Certainly those 
words are true, but did you ever 
see a pound of unattended and un- 
bridled steam gallop down Main 
Street and still be worth anything? 
It dissipates like the proverbial 
third generation. Yes, sir! And it 
causes just as much commotion! 
This exuberant son by Fire out of 
Water needs plenty of rein lest he 
stray from the track, lest he fail to 
deliver when and where required. 
Proper restraints are to be found 
in the piping system. Directional 
control is provided by pipes. They 
not only provide the track or path, 
but they also act as containers to 
guard against that exuberant and 
wasteful dissipation of inherent 
values of pressure and state. Valves 
are the traffic signals and police- 
men who regulate the flow. Gate 
and globe valves are used to shut 
off or permit flow, and the latter 
are also used to throttle or vary 
the quantity flowing. Check valves 
have definite and predetermined 
ideas as to the direction of flow. 
There are many variations of 
these basic types of valves and there 
also are a few other basic types 
designed to overcome some of the 
shortcomings of the regular gates, 
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globes, and checks. Before follow- 
ing A.P. Steam’s adventures it is 
well to consider the why’s and 


A SUBSCRIBER suggested to 
the editor recently that a 
series of articles on what 
happens to a pound of steam 
as it travels through an in- 
dustrial piping system would 
be of interest to him and—he 
thought—to many others. Mr. 
Kirkwood, a member of 
HPAC’s board of consulting 
and contributing editors, 
agreed to write about some 
(at least) of the adventures of 
A.P. Steam, and in the Jan- 
uary issue he established 
the character of our hero by 
reference to a set of steam 
tables. This month, he dis- 
cusses some of the restraints 
put upon his natural exuber- 
ance by valves of various 
types, each of which exacts 
some penalty in friction loss. 


wherefore’s of the “old line” types 
of valves. 

Gates and globes are used as 
shutoff valves. For all practical 
purposes the gate of a gate valve is 


By A. C. Kirkwood 


Burns & McDonnell Engineering Co. 


Consulting Engineers 


a dam or barrier that can be slid 
across the face of an opening in 
the pipe. This opening must have 
smooth faces to insure tight seat- 
ing between the sliding barrier and 
the pipe end. If full pipe area is to 
be maintained, the valve designer 
must provide an annular channe! 
outside the pipe area for the seats. 
Likewise, he must provide an en- 
closed space for the barrier to rest 
in when it is withdrawn. This latter 
is the valve bonnet, including a 
neck that may be a part of the 
valve body. When the gate valve is 
open for full flow, the full area of 
the pipe is available—at least, in 
most valve designs. Unfortunately, 
the annular channel and the bonnet 
present both a sudden increase and 
a sudden decrease in cross sectional 
area of the conduit, thus creating 
appreciable turbulence in the flow- 
ing stream. However, as will be 
seen from later discussions, the 
gate valve is relatively a low loss 
valve. It is a dependable work- 
horse for the piping designer. 
The globe valve is a different 
animal, most useful for certain 
types of work and an infernal nui- 
sance if improperly applied. In this 
valve (except for certain modified 


* designs) the barrier remains in the 


stream flow. The barrier or disc is 
suspended normal to the valve stem 
and the flow through the va've 





Heating, Piping & Air Conditioning, March 1°45 








a 








proper is between the disc and the 
seat which mates with the face of 
the disc near its periphery. Since 
the stem must reach to the oper- 
ating handwheel outside the valve 
body, the plane of the disc is usual- 
y parallel to the longitudinal axis 
of the pipe. Thus, the valve de- 
signer is faced with the necessity 
of providing internal barriers to 
carry the seats. Usually, approxi- 
mately the lower half of the pipe 
area is blocked on one end of the 
valve and the upper half on the 
other end. These blockades are so 
formed that a circular (annular) 
seat is formed against which the 
disc can be forced home. Our pound 
of steam is due for a real roller 
coaster ride when he goes through 
this valve—up and over, down and 
under, and in the meantime getting 
mixed up with the disc plus sev- 
eral changes of velocity, with tur- 
bulence enough to upset anyone. 
No wonder that this valve is 
charged with high friction losses! 
But the globe valve does have 
good points, too. Unlike the gate 
valve, it can be used to throttle 
flow. In theory, fluids will pass be- 
tween the disc and seat at uniform 
rates for each increment of disc 
periphery. The flow being uniform, 
the disc can be positioned as de- 
sired and there are no sliding sur- 
faces to drag and gall. Down to 
the point where wire drawing oc- 
curs, the flow can be reduced at 
will without damage to the valve. 
Modified types of globe valves are 
excellent throttling valves. But one 
must always reckon with the in- 
herent loss of the globe design. 
Angle valves are globe valves 
built into an elbow, so to speak, 
and many so-called “straightway” 
valves are globe valves whose stem 
has been inclined at an acute angle 
to the center line of the pipe. Both 
of these modifications have lower 
losses than the true globe type. 
Check valves have an exclusive 
agreement to permit traffic in one 
direction only. Basically, gravity 
is used to drop a swinging barrier 
or a free ball over an opening when- 
ever there is insufficient force in 
the flowing fluid to hold the barrier 
or ball away from the valve seats. 
Should the direction of flow re- 
verse, the differential pressure 
causing the reversed flow will force 
the valve closed, seating it tightly 








Valves are the traffic signals and policemen who regulate flow in 
industrial piping systems and each exacts a penalty in friction loss, 
whether the fluid being piped is steam, water, air, gas, oil, or some 
process material. This photo indicates the importance of piping and 
valves in the mass production of penicillin. Vials containing the 
frozen penicillin are placed in these dehydrators where the high 
vacuum removes the moisture and leaves the penicillin salt as a 
yellow powder deposited in the bottom of each vial. (Acme photo) 


and preventing reversal of flow. 
Gate valves are distinguished by 
having either a solid wedge as a 
movable barrier or by use of two 
barriers linked by 
that are forced home on.the seats 
when separating wedges strike an- 
vils as the valve reaches the closed 
position. The losses through both 
types are similar and the former 
type is used in most cases for steam 
and high pressure water services. 


loose toggles 


Globe valves are of the disc type 
with modifications employing plugs 
or cones in place of a disc. In the 
latter types the seats are tapered 
with the flow, thus reducing to 
some extent the inherent friction 
losses. Another modification em- 
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ploys a cylindrical slotted cage with 
a narrow beveled seat for final 
closure. 

Check valves have been modified 
to insure closure by using springs 
or other external forces to aid grav- 
ity. Light poppets, single or mul- 
tiple, with loading springs are used 
in some cases. Tendency to slam, 
where sudden reversal of flow is 
expected, has been minimized by 
various means, notably in one type 
where the swinging disc is hinged 
below the top of the disc. Closure 
is thus somewhat retarded by the 
action of the upper part of the disc 
In this type of valve the seats must 
be and are tapered so that closure 
is akin to that of a cone or plug 
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HOW TO KEEP FUEL 


In an endeavor to cope with the fuel shortage 
resulting from the extreme cold weather and 
transportation difficulties, an effort should be 
made in every possible direction to conserve 
fuel. The following suggestions were sent last 
month to superintendents of many buildings in 
New York City by members of the Real Estate 
Board of New York: 


Heating Plant—Be certain that the plant is 
kept in efficient operating condition. 


Boilers should be blown down frequently 
enough so that water is kept clear, and sufficient 
treatment added to prevent formation of rust 
and scale. 

Fire tubes and gas passes must be kept free 
of soot and fly ash. Check conditions at least 
weekly, and clean as often as necessary. 

Keep boiler insulation in good condition and 
be sure flue doors and steam pipes are well 
covered. 

Seal leaks in boiler settings, around doors, 
and in breeching joints. 

Be sure pressure regulators operate freel¥ 
and are set for the minimum pressure needed 
for circulation of steam. 

Be sure grate bars are intact so that no coal 
is lost through the grates. 

Keep fire beds clean but not too thin. 


Heating System—The system should circulate 
freely and all radiators should heat evenly. 


If there is difficulty in providing steam to any 
radiators the local trouble should be corrected 
so that the rest of the building does not have to 
be overheated in order to supply steam to one 
part. 

Quick vent valves and air valves must expel 
air freely. 

Trap elements should be tested occasionally 
to be certain that they open and close at proper 
temperatures. Trapped mains or branch lines 
should be repitched to avoid air and water 
pockets. 

If any room is short of radiation, do not try 
to heat the room by supplying more steam. It 
is cheaper in the long run to install additional 
radiators. 


Heat Supply—Furnish only the amount of 
steam necessary to maintain comfortable 
conditions. 


In the morning, furnish steam at as late an 
hour as possible to have the building comfort- 
able when the tenants need the heat. 

In the evening, turn off steam as early as pos- 
sible. Buildings will retain heat for an hour or 
two after the steam is discontinued. 

If you have a temperature control, set it so 
that 70 deg is maintained during the day. Main- 
taining temperatures of higher than 70 deg must 








USE AT A MINIMUM 


be avoided. If sufficient fuel cannot be saved by 
other economies, it may be necessary to reduce 
room temperatures to 65 deg. 

If you do not have a temperature regulator, 
shut off steam for an hour or two in mid- morn- 
ing and mid-afternoon. In mild weather suffi- 
cient heat may be provided by supplying steam 
for an hour in the morning, another hour around 
noon, and in residential buildings, an hour or 
two at dinnertime. If you believe some form of 
automatic temperature or time control would 
be an advantage in your building, notify the 
office to that effect. 

In vacant spaces in mild weather all radiators 
can be kept off except in kitchens or bathrooms. 
In cold weather not more than one out of three 
radiators should be kept on. 


Reduce Heat Losses—Theoretically, if a build- 
ing could be sealed against loss of heat no 
steam would be required. 


Check all outside windows and doors to make 
certain that they close tightly; try to induce 
tenants.to keep windows locked closed. 

Weatherstrip leaking windows and doors. 

Operate ventilating system only when neces- 
sary and at as slow speeds as possible. 

Much heat is wasted by conduction through 
walls behind radiators. There are available in- 
sulating boards which can be set between the 
radiator and the wall to reduce this loss; the 
use of these boards should result in a substantial 
saving in steam requirements. 

If there are humidifying devices they should 
be kept filled with water since increasing the 
humidity makes the room feel warmer. 

Wherever possible, keep shades drawn to re- 
duce loss through windows. 

It is suggested that inspections be made of 
the exterior of the building from time to time 
to determine how many windows are open. If a 
fair percentage of windows are open it should 
indicate that too much steam is being supplied. 
Tenants who regularly keep windows open 
should also keep their radiators shut off. 


Hot Water—Be sure hot water plant is clean 
and in good operating condition. 


Be sure heaters, storage tanks, and main hot 
water lines are covered. 

Keep temperature as low as possible consistent 
with maintaining circulation. 

Inspect faucets frequently to be certain that 
they do not drip. 

Turn off hot water heaters at night wherever 
possible. 

—L. W. MAUGER, chairman, fuel committee, 
management division, Real Estate Board 
of New York, Inc.; and supervising 
engineer, Brown, Wheelock, Harris, 
Stevens, Inc. 
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Design of Vent Piping 
for Safety Valves 


By Paul L. Geiringer 


Desicn OF safety valve vent 
piping is a matter of importance, 
especially in the case of large high 
pressure power plants where even 
four, eight, or more safety valves 
may be installed on a single boiler 
and where vent pipes may be re- 
quired to discharge steam at a rate 
of 200,000 lb per hr. Incorrectly 
sized vent pipes may cause steam 
to discharge from the bottom of the 
risers at the drip pans. improperly 
designed supports are a_ serious 
hazard as the forces created by the 
discharging steam are rather high 
and these forces can cause harm 
to equipment and personnel. 

The purpose here is to present a 
rational method for determining the 
steam conditions at the important 
points in safety valve piping with 
a degree of accuracy sufficient to 
enable the designer to select with 
assurance the proper size for any 
case. It is further intended to 
throw some light on the rather com- 
plex phenomenon, and to endeavor 
to represent the changes of state 
in a thermodynamic diagram—a 
method used most advantageously 
in engineering analyses. 

Fig. 1 shows in simple form a 
usual arrangement of a _ safety 
valve and vent pipe serving either 
a boiler or a superheater. For any 
actual condition the size of the 
safety valve is determined in ac- 
cordance with the boiler code and 
the relieving capacity given by the 
safety valve manufacturer under 
the steam pressure and tempera- 
ture existing in the boiler or super- 
heater. Fig. 2 shows the ar- 
rangement in diagrammatic form, 
considering the safety valve as a 
nozzle of poor overall efficiency and 
the discharge elbow as an equiva- 
lent length of pipe. 


The steam discharges from the 
boiler or superheater at point 1 
into the converging connection to 
the throat at point 2. Passing 
through the throat at 2, the steam 


jet expands until it strikes the 
walls of the valve body or the dis- 
charge elbow at point 3. It flows 
through the discharge elbow to 
point 4, whence it jets forth and 
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expands to strike the walls of the 
vent pipe at point 5 and then pro- 
ceeds through the vent pipe to the 
outlet at point 6 and to the atmos- 
phere. The location of neither point 
5 nor point 3 can be determined 
accurately, but this is of no impor- 
tance. 

The sketches indicate that the 
vent pipe is not attached to the 
valve discharge elbow and there- 
fore an opening exists at the bot- 
tom of the vent pipe through which 
steam could discharge into the 
boiler room if the vent were not of 
the proper size. Vent pipes, if very 
short, are sometimes connected to 
discharge elbows, but generally 
they are not attached for two prac- 
tical reasons—to avoid imposing 
weight and the downward expan- 
sion forces of the vent pipe on the 
valve elbow and to minimize the 
possibility of condensation and 
rain-water running back into the 
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valve body. In the usual case, then, 
there is the problem of so design- 
ing the vent pipe that steam will 
not discharge from the bottom of 
the vent pipe. 


The energy accumulated in the 
steam is changed into velocity by 
leaving the boiler through area a, 
and the mass of steam is thus accel- 
erated until it reaches the valve 
opening a,. In the valve opening, 
a velocity equal to the acoustic or 
critical velocity—corresponding to 
the pressure, density, and tem- 
perature of the steam—is created. 
Complying with the continuity 
equation (given below) from 
there on, a further acceleration 
takes place because the cross-sec- 
tion a, is larger than area a,. In 
striking the bend wall at point 3, 
and due to the restriction imposed 
by the following bend, the velocity 
is retransferred into pressure ar- 
riving at point 4. Sound velocity 
corresponding to the condition of 
the steam at point 4 may be 
reached. A similar process repeats 
itself leaving area 4: acceleration 
of the velocity during the crossing 
of the interval, retransformation 
of the velocity into pressure at 
point 5, and rechanging of this 
pressure into velocity until point 6 
is reached. The steam leaves the 
vent pipe through area 6 mostly 
with acoustic velocity—sometimes 
also with somewhat lower speed at 
a pressure equal to or above at- 
mospheric pressure. 





IMPROPERLY sized vent pipes for 
safety valves may cause steam to 
discharge from the bottom of the 
riser at the drip pan, and incor- 
rectly designed supports for such 
piping create a hazard. Mr. Geir- 
inger—registered professional en- 
gineer, staff member at Massachu- 
setts Institute of Technology, and 
formerly research engineer for a 
large pump manufacturing com- 
pany—has worked out a method 
for vent piping design which is 
partly graphical and partly mathe- 
matical. He explains it here .. . 
This method of calculation was 
used in connection with a 1400 psi 
boiler and 50,000 kw turbine in- 
stallation which was put into op- 
eration in 1943. 
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The Fanno Curves 


In order to investigate this se- 
quence of processes, a partly math- 
ematical and partly graphical meth- 
od may be used. The operating 
condition of a nozzle or pipe com- 
bination can be investigated by 
designing the so-called “Fanno 
curves” for the relations of the va- 
rious diameters of the piping sys- 
tem in relation to the steam weight 
G passing through this piping sys- 
tem. This family of curves is a very 
effective tool for clarifying the dif- 
ferent changes in the condition of 
the steam passing through a nozzle 
or through a combination of noz- 
zles and pipes as shown in Fig. 2. 


The Fanno curves were first de- 
scribed in a thesis by Fanno in 
1904. These curves represent the 
geometric locus of the steam con- 
ditions in a nozzle or pipe satis- 
fying simultaneously the energy 
and the continuity equations: 
The Energy Equation 


A (w, _ w;") 





— hy — hy 
29 

The Continuity Equation: 

G Ux = Ax Ws 
(wherein a, is in square feet) 
The subscript “x” indicates the con- 
dition at any point. A represents 
the reciprocal of the mechanical 
equivalent of heat. 


These curves represent the con- 
dition of the steam from point 3 to 
4, and from point 5 to the exit 
at point 6. In the intervals 2 to 3 
and 4 to 5 the continuity is inter- 
rupted as the movement and the ex- 
pansion of the steam is not more 
restricted by the pipe walls. There- 
fore, the continuity equation is not 
valid in this interval. Between 
points 1 and 2 a nearly adiabatic 
flow with slightly increased entropy 
exists. 


If we combine the two equations 
and substitute the numerical values 
for A and for g we get the simpli- 
fied equation: 

Ws = 223.7 Vhi— he...... [1] 
We assume that the velocity of the 
steam w, leaving the boiler is zero. 

The continuity equation written 
with a, in square inches is: 

ax 
144 


These two equations combined 


Gu= 
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give the equation of the Fanno 
curves: 


o a 4 
Vz = 1.55347 — y/h— he see [3] 
G 


The Fanno curves can now be 
drawn for the different relations 
of a,/G. We can plot these curves 
on the various diagrams which are 
in use. The most practical would 
be to draw them on a diagram 
which contains entropy, pressure, 
enthalpy, and constant volume 
lines. Some temperature-entropy 
diagrams contain nearly all of these 
lines—especially the constant vol- 
ume lines—and therefore the plot- 
ting would be most simple. How- 
ever, the practical engineer seldom 
can make use of such a diagram, 
because most of the steam tables 
do not contain—as far as the author 
knows—such a diagram large and 
accurate enough for the purpose. 
It may, therefore, be necessary to 
use a large enthalpy-entropy dia- 
gram. 

It will, therefore, be required to 
calculate from the volume v_, which 
is found from the preceding equa- 





Symbols 


a = area of cross section, sq in. 
A = 1/J = 1/778.26 Btu per ft- 
Ib. 
d= pipe diameter, in. 
g=egravity acceleration = 
32.2 ft per sec per sec. 
G= weight of steam flowing, 
lb per sec. 
h= enthalpy of steam in Btu. 
J = mechanical equivalent of 
heat = 778.26 ft-lb per 
Btu. 
k= c¢,/ee = ratio of specific 
heat at constant pressure 
to specific heat at constant 
volume. 
K,=constant in Unwin for- 
mula. 
L = equivalent pipe length, ft. 
m = subscript to denote steam 
condition at point of max- 
imum steam velocity. 
p = pressure of steam, psi ab- 
solute. 
P:== pressure drop caused by 
friction, psi. 
s = entropy of steam. 
t= steam temperature, F. 
v= specific volume of steam, 
cu ft per lb. 
w = steam velocity, ft per sec. 
W = weight of steam flowing, 
lb per hr. 
x = subscript to indicate any 
arbitrary point. 
a2 = percentage of moisture in 
the steam. 











tion, the coordinated pressur: 
which corresponds to the cond; 

of the steam described by v_ a: 
Fig. 3 shows in an entropy-ent! 
diagram two sets of such F 
curves illustrating the state o: 
steam in a 4 in. and a 5 in. 
attached to a 2% in. and a: 
safety valve called “B” and °°. 
belonging to a superheater of g 
1400 psi boiler, and for the siate 
of the steam in the 8 in. and | 
vent piping into which these wo 
valves discharge. 

To simplify the drawing an 
make it more clear, solely 
curves for the correct diame‘er- 
weight relations are shown. H 
ever, it may sometimes be n« 
sary also to draw curves for addi- 
tional diameter-weight relations be- 
fore ascertaining the correct size. 
This is not at all complicated, be- 
cause these curves can be drawn 
after determining only three t 
four points. 


Acoustic or Critical Velocity 


The acoustic or critical velocity 
is the maximum velocity attainable 
by the steam in conduits with par- 
allel walls; it can only be exceeded 
in a pipe with divergent walls, or 
in steam jets not limited by any 
solid boundaries. This maximum 
velocity is at the same time the 
velocity of sound in steam. It varies 
with the steam pressure, the steam 
temperature, and also with the re- 
lation of the specific heat at con- 
stant pressure to that at constant 
volume. This relation, ¢,/¢,, | 
usually called k. The value of & 
for superheated steam is approxi- 
mately 1.3 and for saturated steam 
it varies according to the percent- 
age of moisture content, x, of th 
steam. For dry saturated steam 
the value for k is sometimes given 
as 1.135 and sometimes as 1.135. 
Various formulas are offered for 
calculating k for saturated steam. 
Stodola sets k equal to 1.035- 
0.001 z, and Zeuner sets k equa! to 
1.135 — 0.001 zx. Sometimes tables 
are given instead of formulas 
(See Marks’ Mechanical Engineers 
Handbook. ) 

The maximum velocity will be 
reached in the throat of the valve. 
This maximum velocity will be de- 
noted by the subscript (m). The 
condition of the steam leaving the 
boiler is denoted by the subscript 
(1). 
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The velocity and the pressure in 
the throat can be evaluated from 
two well-known formulas for the 
critical velocity : 


2 “k-1 
Pa — n( ) esesseoces [4] 
k+1 
and 


- k 
wax 4/ 20 ( 
k+ 


In these formulas the pressure is 
given in lb per sq ft and the throat 
area is in sq ft. 

Combining these formulas with 
the formula w,, — 223.7\/h, — h,, 
we get the following formulas: 

















= TARAS a 
v= 4/ ca2y* es. 
f k+1 
oat sy 
a=4/ ca2y*ea. ) 
k+1 

















Wa = V Pit ..... [8] 
144(29)( ) 
1 
he hs ascmed Prv: 
(223.7)* 
i 
144(20)( ) 
k+1, 
a= 
(223.7)* 
hea = h—cspiv: ..... [9] 


It is remarkable that the acoustic 
velocity v,, of the steam depends 
solely upon the condition of the 
steam leaving the boiler. In our 
problem in Fig. 3 this is p, == 1390 
psi and h, = 1441 Btu. 


Pressure Drop Due to Friction 


The pressure drop due to friction 
of the steam on the pipe walls can 
be shown on the Fanno curves. The 
point with the subscript 3 on Fig. 3 
represents the state of the steam 
entering the bend and with the 
subscript 4, the state leaving the 
bend. Similarly the points with the 
subscript 5 represent the steam 
state entering and with the sub- 
script 6, leaving the vent pipe. 

A method will be outlined in de- 
tail in a second article to locate the 
points B, and C,, as well as B, 
and C,,. 

Numerous formulas for deter- 
mining the pressure drops in pipes 
are available. The Unwin formula 
is simple and exact enough for 
these calculations and a constant K, 
is used equal to 


0.3628 ( 3.6 ) 
i+ . 
10° d 
The formula then reads: 


RK, WLy 


ad 
or simplified, it can be expressed 
as follows: 


3.6 














Pt = 
GL» 


.This formula can be used best 
provided a correction for the 
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change of the volume with the pres- 
sure is introduced. This is done by 
estimating the mean value (?,,,) 
for the volume, and rechecking. 


The Criterion for Avoiding Dis- 
charge Back Into the Boiler House 


We have compared the change of 
steam conditions between points 1 
and 4 with the behavior of steam 
passing through an orifice. We do 
not know, however, the efficiency 
of this orifice and can therefore not 
determine what the pressure regain 
will be from point 2 to point 3. It 
seems, therefore, safe to locate 
point 4 on the critical speed curve 
corresponding to the lowest possi- 
ble pressure, notwithstanding the 
fact that it may also be situated 
on a somewhat higher pressure 
line. It certainly cannot be lo- 
cated on a lower pressure level 
as corresponding to the crossing 
point of the Fanno curve of the 
bend diameter with the critical 
velocity curve, because the critical 
or maximum velocity cannot be 
overstepped in parallel conduits. 
The placing of 4 at this crossing 
point is, therefore, a justifiable 
safe assumption as long as no exact 
tests are available which would per- 
mit the assumption of a higher 
pressure level. 

The steam leaving the pipe bend 
of the safety valve at point 4 has 
an energy which is materialized 


_ in all three energy forms of steam 


—pressure, heat, and velocity. It is 

the same amount of total energy 

which is contained in the steam 
[Concluded on Page 138] 
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WARTIME FUEL EFFICIENCY 
THE EpDITOR— 

I appreciate your sending me a 
copy of the article Wartime Fuel 
Efficiency—A Review of Combus- 
tion Elements; by Kalman Steiner, 
published in the January HPAC, 
and feel honored that you have 
asked for criticism of it. I think 
that it is very well written and can 
be readily understood by the lay- 
man. I have no criticism whatever, 
but have one suggestion. On page 
33 there is a paragraph which 
reads: 

“Other losses in the average 
boiler plant include unburned com- 
bustible jin the clinker from solid 
fuels, moisture in fuel and air sup- 
ply, soot formation (smoke), radia- 
tion from the setting, and latent 
heat in the water of combustion.” 

There are two additional losses 
generally found in the average 
plant, namely: siftings through the 
grate, which amount to a consider- 
able item on certain types of indus- 
trial stokers; also an item of fly 
ash loss. In the majority of plants, 
the siftings are put back with the 
coal being used. However, fly ash 
is more generally discarded, al- 
though I know of several plants 
where it is mixed with bitu- 
minous and fired in spreader type 
stokers. Naturally, it depends upon 
the use made of the siftings and 
fly ash whether these should be 
considered as a loss.—E. E. FINN, 
consulting engineer, Anthracite In- 
dustries, Inc. 


ISOMETRICS OF ADVANTAGE 
FOR PIPING DRAWINGS 


THE EpDITOR— 


Referring to the article Isomet- 
rics of Advantage for Piping Draw- 
ings, by V. L. Sherman, published 
in the February issue, I think the 
author’s use of the word “perspec- 
tive’ is incorrect. 
isometric drawing is a form of 
perspective drawing, which is not 
true. Reference to the accompany- 
ing table, which is in agreement 


130 


He implies that 


with accepted usage, will show that 
isometric projection is a form of 
axonometric projection, which in 
turn is a form of orthographic pro- 
jection. By changing the words 
“perspective” to “pictorial,” and 
“orthographic” to “multi-view,” in 
the article, the meaning will be 


Classification of drawings and 
projections 
Basic types of projections used in 
engineering drawings 
Orthographic. (Projectors perpen- 
dicular to plane of projection.) 
Multi-view drawings 
Axonometric 
Isometric 
Dimetric 
Trimetric 
Oblique. (Projectors parallel to 
one another and oblique to 
plane of projection.) 
Cavalier 
Cabinet 
General Oblique 
Clinographic 
Perspective. (Projectors converge 
at point of sight which is lo- 
cated at a finite distance from 
the object.) 


One point 

Two point 

Three point 
‘ Note: Multi-view drawings are ordi- 
narily used for working drawings. All 


of the other types of drawings listed 
above are pictorial drawings in which an 
attempt is made to represent the object 
in one view. 


more clear to those who are famil- 
iar with the correct definitions of 
the terms involved. 

The author’s application of iso- 
metric to P-V-T diagrams is not 
new (see p. 338, Engineering Draw- 
ing, by Jordan and Hoelscher, 3rd 
edition, John Wiley and Sons, New 
York). I do not think, however, 
that it should be excluded from the 
article. 

Since the author “takes a crack” 
at teachers for not teaching pic- 
torial drawing, may I goodnatured- 
ly defend my profession by stating 
that during my 21 years of teach- 
ing, all engineering students at the 
University of Illinois have been 
taught isometric, oblique, and per- 
spective drawing. The same ap- 
plies to most schools. It is rather 


that those in industry have 0 
slow in adopting pictorial dr. «j, 
for daily use in the shop. ler 
the impetus of war conditio 
torial drawing has come j; 

own because both the skill 

the unskilled can read a pi 
more easily than a multi-view 

ing. At present, I am enga 
teaching “pictorial drafting 
dustrial production” in con: 
with the war training prog 

the University of Illinois. 

The isometric “grid” sug 
by Mr. Sherman in his article « ‘ers 
a rapid means of making iso: 
drawings. Those who use thi 
of drawing would do well 
out the scheme illustrated. 

The drawings resulting from th. 
use of a grid constructed as de- 
scribed are true isometric p 
tions. The lines on the grid ar 
isometric lines. Any planes deter- 
mined by two intersecting isomet- 
ric lines are isometric planes. B; 
the method suggested, the isomet- 
rics of circles which lie in isometri 
planes are ellipses whose major axe 
are to scale. The same is true « 
ellipses representing circles 
other than isometric planes. 

A sheet of 35 deg Lietz ellips: 
guides will be found to be very 
venient for representing circles i: 
isometric planes. The _ specifi 
sheet in mind is No. 3235-35 manv- 
factured by the A. Lietz Co., Sar 
Francisco 11, Calif. The ellipses 
on this sheet have major axes 
varying from 5/32 to 2 in. These 
ellipses are accurate enough in siz 
and proportion for isometric draw- 
ing.—ALBERT JORGENSEN, assistant 
professor of general engineering 
drawing, University of Illinois 


WHEN ENGINEERS gather to hear 
a paper or talk, there comes a time 
when the meeting is thrown “open 
for discussion.” We follow this cus- 
tom in these columns, which pro 
vide an opportunity for readers to 
comment and discuss articles pub 
lished in HPAC and other topics 
of interest to heating, piping. and 
air conditioning engineers and 
contractors. Others are interested 
in your views on these matters. 
and the editors will welcome your 
remarks. Address them to Heat 
ing. Piping & Air Conditioning. § 
N. Michigan Ave., Chicago 2. Ill 
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CALCULATING TABLE 


for Pipe Bends and Flange Alignment 


[ wcreasep USE of piping in indus- 
trial processes has resulted in much 
congestion in plant areas which 
formerly were comparatively clear. 
When piping was used merely to 
carry water, steam, or the lighter 
oils, a few extra changes in direc- 
tion were not objectionable and 
often advantageous. However, 
where piping is called upon to carry 
such materials as clay, cement rock, 
or cement under pressure, where 
the resistance offered by changes 
in direction is high, and where 
such items as minimum slope and 
space must be considered, the use 
of pipe bends, both center lines of 
which are not in the same hori- 
zontal or a vertical plane, increases. 

Such bends have always been a 
necessary feature of ship piping. 
Formerly these bends have been 
fabricated from full sized tem- 
plates, each a custom-made job. Un- 
der present conditions, the trend 
has been to farming out this work 
on a mass production basis. Since 
it is not practical to ship these 
templates so as to preserve their 
shape, the bends must be detailed 
in the same manner as for ordinary 
piping. 

The traditional method of cal- 
culating these bends was satisfac- 
tory when only an occasional one 
was used. It is a slow and discon- 
nected process. One must determine 
the sides of the triangle which de- 
fine the plane of the bend and then 
solve this triangle for the angle 
desired. If the bend is flanged, the 
detailer has made no progress 
toward locating the “straddle cen- 
ter line” for the bolt holes. The 
fact that the process is discon- 
hected increases the possibility of 
mistakes in the calculations. 

Often a pipe bend requiring this 
treatment is adjacent to a simple 
pipe bend (one in which both tan- 





gents lie in the same horizontal or 
vertical plane). Using the tradi- 
tional method, each bend must be 
calculated separately. Using the 
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cosine method, the angle of the sim- 
ple bend is generally one of the 
projected angles of the rolled bend. 
Consequently, one set of calcula- 
tions is sufficient for both bends. 

Any calculation is _ simplified 
when the steps can be tabled and 
the logs and squares of the dimen- 
sions entering into the calculations 
so arranged that the calculator can 
enter all of them in the table be- 
fore any arithmetic is performed. 
This is possible if the cosine meth- 
od is used, and the suggested form 
is shown in the accompanying cal- 
culating table. 

The basic expression for the 
angle is obtained when one center 
line is in a horizontal plane (ro- 
tated views in the calculating 
table), that is: cosine a cosine ¢ 

< cosine 8, where a is the true 
angle, ¢ is the angle between the 
horizontal projections of the two 
lines, and @ is the angle which the 
one sloping line makes with its 
horizontal projection. This formula 
may be readily tested by assigning 
values of 0 deg and 90 deg alter- 
nately to ¢ and £. 

Although this single formula cov- 
ers many conditions found in the 
calculation of pipe bends, the ac- 
companying tabular form was gen- 
eralized to include all original con- 
ditions. In order to make the 
formula usable when neither line is 
in a horizontal plane, the object 
must first be rotated so that one 
line is in a horizontal plane. The 
rotation is about a horizontal axis 
through O and perpendicular to 
line OB. Such rotation is auto- 
matically taken care of by the cal- 
culator by entering the dimensions 
on the views and following through 
with the squares and logarithms of 
the dimensions in the calculations. 

The calculations for the true 
lengths of lines OA and OB have 
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Calculations for pipe bends and standard pipe 
flange alignment are simplified by this table 


182 


also been tabled since these | 
are required to determine th 
pipe center-to-face dimensio: 
tween OA and OB. 


The original solution co: 
itself with pipe bends only, a: 
scope of the tabled form 
conditions occurring in pipin; 
tems. These conditions no: 
result in the draftsman’s 
able to obtain directly from 
ing information or field inf 
tion all dimensions shown | 
general view. It is often 
consider one of the elevati: 
the plan. Where conditions 
obtaining these dimensions d 
they may easily be computed 
under normal piping conditi 


expression 8, — is alway 
sidered positive. Under an a 
ic condition where lines OA 


OB both slope down (or up 
point O, consideration should 
to be taken to insure the 
value of B. (When 
the sign of this expression, 
merely indicates in which qu 


§@ is req 


OB is located after rotation, afi 


the direction of rotation of / 
Summarizing, the solution 


general problem by this met! 
consists of solving for at 
three angles by the simple 
triangle method and multi; 


the cosines of two angles. 
are no special formulas from \ 
to choose. 


Locating Bolt Holes in Flan 


When a flanged joint occurs 


either line OA or OB, it is us 
necessary to make at least « 


gos 


the flanges lap joint or field weld 


in order to line up the bolt } 
By the use of the calculatio: 
the lower half of the accompa! 
table, the flanges may be wi 


and the bolt holes correctly locat 


in the shop. Note that where U 


A are in different horizontal | 
the use of the formula sin 


sin 8 ~ sin a is abandoned, and t! 
original problem is recomputed 


that line OA may always b 
tated in the plane of the paper 
work is shortened because the 
a is already known. The 
plan at the bottom of the 
lating table is the same as t! 
the top, except that OB and 
have been rotated throug! 
angle 9%). 

The development of the det 
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the top of the calculating table in- 
dicates the method of determining 
the direction of rotation of the 


” 


“straddle center line.” For flange 
A’ in case 1 the detail must be ro- 
tated about OA’ to cause B’ to as- 
sume its actual position. For flange 
p’, the detail must be rotated about 
OB’ in a direction so that when 
the detail is rotated about Y-Y’, 
QA’ assumes its horizontal posi- 
tion. The same process applies for 
fange A’ in case 2. The develop- 
ment of the detail demonstrates the 
fact that once the detail has been 
rotated about the line OB’, no 
amount of rotation about Z-Z’ can 
change the location of the bolt hole 
“straddle center line.” Consequent- 
ly, for 6, and @, in case 2, it is only 
necessary to base the calculations 
and determinations of the direc- 


tions of rotation on the rotated 
views. For all rotations, 6 is op- 
posite in sign to the angle of rota- 
tion of the detail. 

Derivation of the formula sin @, 
= cota tan 8 was accomplished 
by rotating the detail A’OB’ about 
axis OB’ until point A’ was at a 
distance below the original hori- 
zontal plane A’OB’ so that when 
the detail was rotated through the 
angle 8 about a horizontal axis 
through B’ and perpendicular to 
OB’, OA’ would be in a horizontal 
plane. 

Derivation of the formula sin 6, 
== sin 8 > sin a was accomplished 
by rotating the detail A’OB’ about 
axis OA’ until point B’ assumed 
the distance below the original 
horizontal plane A’OB’ that deter- 
mined the angle £. 





In the foregoing paragraph two 
different expressions were obtained, 
both of which contained a function 
of 8 and a and one of which con- 
tained a function of ¢. By equating 
these two expressions and simplify- 
ing, the expression cos a= cos ¢ 
cos 8 was obtained. 


These expressions may also be 
used in issuing shop instructions 
for two or more such bends in 
the same detail. One bend should 
be detailed “in the flat’ and the 
other in whatever way it projects. 
On a section, the angle the project- 
ed tangent of the latter bend makes 
with the horizontal may be com- 
puted by solving for 6, and @, for 
the appropriate bends and either 
adding or subtracting the one to or 
from the other. 


Angelo Patri Stresses the Importance of 
School Ventilation in Newspaper Column 


Sometimes school people are so 
earnest about their responsibilities 
that they forget the children alto- 
gether and center their minds on 
the mechanics—that is the pro- 
grams, bells, routines, schedules. 

Health is the idea for one school 
head, let us say. He is bound and 
determined that every child in his 
xhool shall have a sound body be- 
cause sound minds dwell in sound 
bodies (sometimes). And what 
happens ? 

So much time is taken in making 
physical examinations, morning in- 
spections, visits to the medical and 
hursing rooms, making out cards, 
signing slips, wedging in lessons, 
that ventilation is forgotten. Press- 
ure is laid on children, and by the 
end of the morning session the 
teacher has a headache, half the 
tlass have headaches, and that’s no 
way to go to the lunchroom. 

There’s a long line in the lunch- 
from and those that come later, 
being held to the last minute so 
that the harassed teacher can get 
in a few last words, reach the 
counters when everything is about 


eaten up. “Well, why don’t you 
get here early?” demands the 
serviceman. 

This is not unusual. This pic- 
ture of tired, pressured, oxygen- 
starved, food-starved children will 
be found correct in more schools 
in this child-loving land than we 
would like to own. 

Not the fault of the teachers— 
but the blind concentration of the 
administrators upon the mechanics 
of the school program to the ex- 
clusion of the best procedure for 
the children. 

There is just one cure for most 
school failings and that is the sim- 
ple rule, “The children come first.” 
They come before any rule or regu- 
lation. 

They come before any set course, 
any fixed program. No matter how 
good the intention, how sound the 
rule, it is harmful unless it is of 
direct aid to the growth of the one 
child it touches. 

It is far more important that 
fresh air enter a classroom than 
that all the fingernails are inspect- 
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ed. If both things cannot be done 
at the right time, attend to the 
ventilation first, let the nails wait. 

The courses of study are for the 
children, not for the board of re- 
gents, not for the boards of educa- 
tion, not for the teachers, not for 
the parents, not for anybody but 
the one by one children concerned. 

Take this simple fact. Children 
of a foreign parentage are likely 
to learn the language of their par- 
ents easily. 

Then why not allow them to take 
that language instead of another? 

Why force them to take the one 
language that the state board 
picked out on the basis of habit or 
tradition? 

We will all do better by ourselves 
and the pupils, when we measure 
everything we do in school by one 
simple rule. The rule must help 
each child, else why make it? 

This article from Mr. Patri’s syn- 
dicated newspaper column is pub- 
lished here by special permission of 
the Bell Syndicate, Inc., and should 


not be reproduced in any way without 
their permission. 
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Bauwronz WRITES (Book 7, Chap- 
ter 17, of Politica) that “All the 
motions to which children can be 
subject at’their early age are very 
useful.” If this be true, then it is 
no more than simple justice that 
one of the narrow gage sleeping 
cars that runs out of Mexico City 
on the first step of the journey to 
Central America is named “Aris- 
totle.” For not in the 2200 years 
since Aristotle’s time has man con- 
structed any device which can im- 
part so many diverse motions as 
does this narrow gage sleeper on 
its mountainous roadbed. Unbe- 
lievable though it seems, the shak- 
ing up process was so severe that 
the mercury columns were broken 
in three of the research thermom- 
eters and by morning the trousers 
which had been arranged on a 
hanger had long since fallen out 
into the aisle; this latter difficulty 
was easily repaired, however, for 
after a moderate number of rings 
on the porter’s bell, he appeared 
with a huge armful of assorted 
clothing—the problem being re- 
duced to the mere task of selecting 
one’s own trousers. 

Train trips are likely to be par- 
ticularly diverting experiences if 
one gets off of the main trunk rail- 
roads. There is, for example, the 
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line which runs one train a day but 
has difficulty due to wrecks occa- 
sioned by tomorrow’s train catch- 
ing up with yesterday’s. Then, too, 
one can usually expect a certain 
number of delays due to what are 
euphemistically referred to as 
“miscellaneous stops.” Four times 
within the last few months we have 
been delayed by such stops. The 
first was due to a washout of a 
bridge. The engineer was evidently 
dubious as to the strength of the 
temporary structure and we made 
a “miscellaneous stop” to empty a 
second class coach, then experiment 
by sending it alone as a “flying 
switch” to test the structure. Not 
until one has crossed such a make- 
shift structure and listened intently 
to the shrieking and wailing of tim- 
ber supports does one truly appre- 
ciate steel trusses. 

The second delay could have been 
serious but, fortunately, was only 
amusing. Because the second class 
coaches are very crowded and the 
climate very hot, the most highly 
prized coach seats are on window 
sills; one sits on the sill with feet 
inside and the back of the head 
braced against the inside of the 
raised window; the weighty parts 
of the body are allowed to remain 
outside. On a hot September night 





south of Hermosillo one ot! 


coach passengers, whose speed and 
agility had gained him such a choic 


seat, had the misfortune to go t 
sleep, momentarily lower his head 


and go plunging out into the dart- 
ness. For a brief interval he wasn’ 
missed, but at last the alarm was 
sounded and the train backed a hal! 


mile or more in search of hin 


When found, the unfortunate ai- 


venturer was dazedly rubbing a 
badly bumped head, but it seemed 
to us that the punishment inflicted 
on him by friends—in good-ne- 
tured, congratulatory backslapping 


—must have in itself been sufficient 


to induce a concussion if he did not 
already have one. 

Riding another night train dows 
near’ Suchiate, on the Guatemalan 
border, a sudden stop was ccs 
sioned by loss of some vital piece 
of the locomotive’s entrails. 0 
less than a hundred passengem 
joined the search for the lost pie 
of machinery. With lanterns, flas! 
lights, candles, and even matches 
the multitude thronged back along 
the roadbed with much song a! 
laughter and the ever-preset 
cheerful company of the tropic# 
fireflies which inevitably appear " 
the evening. 

The fourth “miscellaneous st? 
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By F. W. Hutchinson 


Associate Professor of Mechanical Engineering 
University of California 


BEHIND THE DRY RESEARCH REPORT SUMMARIZING FACTUAL DATA AND PRESENTING 
QUALIFIED CONCLUSIONS OFTEN LIES A WARMLY HUMAN BACKGROUND OF INTEREST 
NOT SO MUCH TO ENGINEERS AS ENGINEERS, BUT TO ENGINEERS AS PEOPLE. THIS 
MONTH WE TRAVEL TO CENTRAL AMERICA. THE SKETCHES ARE BY KAY HUTCHINSON 
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occurred on a mainline and can be 
attributed to the war. A pump had 
broken down at an out-of-the-way 
watering stop so a stalled engine of 
a freight train was allowed to “‘bor- 
row” water from the passenger 
locomotive; since this occurred near 
the town of Tequila, few of the 
passengers were at all perturbed 
by the delay. 

Our first visit in Guatemala City 
was to the office of an engineer who 
represents an American company. 
There is something indescribably 
satisfying about a large rocking 
chair when it finds its way into a 
business office. In one corner of 
this man’s office was a desk and 
a straight-backed chair, but the 
greater part of the room was given 
over to two large and very com- 
fortable rocking chairs surrounded 
by an inviting ring of blue and red 
fowered china spittoons. No El- 
bert Hubbard mottoes in this office! 
lf the day isn’t long enough for 
both work and friends, well one or 
the other must wait until tomorrow 
—and surely, it would be discour- 
teous to ask friends to wait so long! 

The impression one gets in Gua- 
emala is that American resident 
engineers are likely, as a rule, to 
be rather skillful politicians while 
the Guatemalan political office- 
olders not infrequently are found 
0 be surprisingly acute engineers. 
ror example, on a problem involv- 
ng the transportation by night of 
bubcooled cases of frozen meat on 
ailroad flat cars, it was much 
asier to persuade the local mayor 
han the engineer that the cases 
hould be painted soot black, rather 

an aluminum, to increase the ra- 
iant loss to a clear nocturnal sky. 
he mayor’s office, by the way, was 
he of the few places in Guatemala 
here we observed employees 
unching time clocks. 

A Guatemalan friend, who is an 
utstanding engineer, told a curious 
tory that reflects some of the un- 


usual difficulties which beset the 
technical man in a country where 
a substantial portion of the popu- 
lation believes that modern conve- 
niences do not justify compromis- 
ing with long-standing personal 
feuds or prejudices. Through one 
section of the city parallel water 
mains run six blocks apart and it is 
the obligation and burden of the 
householder to pay for such branch 
piping as is needed to connect his 
house with the nearest main. A 
group of 14 new residences had 
recently been constructed on a 
street two blocks away from the 
main and an engineer from the 
water company was dispatched to 
address a meeting of the home own- 
ers and explain to them that the 
cost of connections would be a 
minimum if one trench were dug 
and a larger pipe line installed in 
place of the 14 small lines (in 14 
individual trenches) which would 
otherwise be necessary. 

No dissenting voice was raised 
at the meeting, but the following 
morning one of the owners ap- 
peared at the company office and 
asked to talk with the manager. 
“Senor,” he said, “you were most 
considerate to send the engineer 
to talk with us and I am deeply 
grateful for his kindness in trying 
to save me my money. But I want 
a separate trench and a pipe line 
that will be entirely my own. You 
see, my neighbor is not a good man 
and we do not care to have dealings 
with one another. Therefore, it 
would displease me to drink water 
from his pipe line just as he too 
would not enjoy bathing in water 
from my pipe line. It is true that 
his water and my water must flow 
through the same line for the great 
distance from the reservoir to the 
branch, but in those early stages 
of the trip the water is company 
property and hence does not con- 
cern us. But after the branch, a 
part of it is my property and that 
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“I shall have a 
separate trench.” 


part I wish to keep free from the 
water of others. Therefore, Senor, 
but with thanks for your wish to 
help me save my money, I shall have 
a separate trench and a separate 
line; this also you will find to be 
the wish of most of my neighbors.” 

The hazard of incorrect correla- 
tion is always great, but to the en- 
gineer who is interested in the 
relationship between air condition- 
ing and health, Guatemala offers 
one particularly interesting set of 
experimental data. From the time 
of the Spanish Conquest until the 
great earthquake of 1918, most 
buildings erected in or near the 
capital were characterized by very 
heavy construction. As in Mexico 
—consider, for example, the Do- 
minican convent at Tepozteco—the 
walls were not infrequently 3 ft or 
more of solid masonry. As a result 
of the very high thermal capacity 
of such structures, the influence in- 
doors of outside diurnal tempera- 


“... prized coach seats 
are on window sills.” 
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ture changes was very small and 


in consequence the occupants lived 


in a relatively uniform environ- 
ment even when no heating plant 
was installed in the structure. 

Following the destruction 
wrought by the earthquake, con- 
struction methods are said to have 
changed entirely so that subsequent 
buildings were structurally light 
and of very low thermal capacity— 
stucco and sheet iron replaced 
stone. In such buildings the inside 
air temperature closely followed the 
outside and the lack of a heating 
system was found very noteworthy 
on cold nights. It is said that the 
health of the people—particularly 
as reflected by a high tuberculosis 
mortality—was extremely low dur- 
ing the 1918 and 1930 period. 


Since 1930 brick construction 
with walls averaging around 13 in. 
has come into wide favor and gen- 
eral use, so the influence of high 
thermal capacity is once again def- 
initely noticeable. It is said that a 
marked improvement in health has 
resulted from return to the use of 
heavy walled structures. While no 
selected or controlled data are avail- 
able and hence the suggested cor- 
relation indicated here between 
health and thermal capacity is 
hardly more than idle conjecture 
and common opinion, nevertheless 
the possibility of such a relation- 
ship existing is sufficiently intrigu- 
ing—and reasonable—so that one 
can only hope that some of Guate- 
mala’s engineers may find time to 
investigate more thoroughly and to 
either establish or disprove the 
health vs. thermal capacity hy- 
pothesis. 

On the road from Guatemala to 
Salvador we travelled with a driver 
who undoubtedly was as nerveless 
an individual as one can imagine. 
Since the mountain roads, the con- 
tinuous hazard of straggling ani- 
mals, and the demands of an an- 
cient vintage Hupmobile were not 
sufficient to occupy his attention, 
he had obtained a set of six toy 
animals and installed them on a 
small flat shelf which was attached 
to the windshield directly in his 
line of vision. The toys were not 
merely inanimate  replicas—far 
from it! Each animal was con- 
structed with internal weights, 
springs, and balances so that at 
each rut in the road or acceleration 
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of the car the elephant’s trunk 
would sway ponderously while the 
giraffe’s long neck would move— 
like a windshield wiper—up and 
down across the driver’s field of 
vision. Here was a man who could 
not be disturbed or distracted by a 
mere half-dozen wriggling, pulsat- 
ing, swinging gadgets; unfortu- 
nately, his passengers were not 
equally placid and after eight hours 
of riding each movement of the 





elephant’s trunk had an annoyance 
coefficient comparable to a piercing 
and persistent scream. 

But when night came the zoo was 
scarcely visible; mere silhouettes 


against the windshield. Then it 
was that a light switch was pressed 
and a miniature illuminated shrine, 
complete with patron saint and 
auxiliary figures, came into view 
beside the rear mirror. We were 
sincerely appreciative of the guid- 
ance and protection afforded us by 
the saint, but could not help but 
marvel at the difficulty of the task 
imposed upon him. 

At Salvador, two working days 
were lost as a result of discovering 
a 6 in. tropical seed pod beautifully 
balanced by Nature so that when 
released it would revolve rapidly, 
lowering the seed to the earth with 
only moderate velocity. The pod 
was aerodynamically perfect and 
represented such a precise example 
of single blade propeller design that 
the temptation to ponder a rational 
procedure for analyzing its motion 
was irresistible. Recently the 
United States Army has announced 
a similar single blade propeller 
unit, based on the same principle, 
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for use in “parachuting” « 69 } 
pack to the ground. 

But time and space in wri: ing ; 
research are more restrict 
when working on researc} 
shall not write of Hondura 
to urge the visitor to see the pop. 
lica of the Copan ruins y ie 
in the Concordia at Tegucigaly, 
and to urge him to eat hear’ i|y jy. 
fore flying through the r 
that frequently surrounds t 
tal. Similarly, Nicaragua ’]! 
passed over with no more than , i 
mention of the view of a tropical 
sky as seen through openings jp 
the ceiling of a room in the Louglas 
MacArthur Hotel in Managua, ang 
Costa Rica visited only to the ex. 
tent of commenting on the bri. 
liantly colored solid wooden wheels 
of the bullock carts which 
everywhere in the country. 


So the project is at an end and 
we return to our hotel half an 
before train time in order to obtain 
the briefcase full of data sheets 
which has been stored in the check 
room. Once on the train our trouble 
will be over as reservations have 
been obtained for all subsequent 
connecting transportation through 
to Berkeley. Just 30 minutes and | 
the work will be over. We thank | 
the clerk for many courtesies, pro- | 
duce the check for the briefcase 
and wait hopefully while the bell- 
boy stares solemnly at the number 
on the check. “But Senor,” } 
says, “surely you do not want this 
article tonight?” We tell him ot 
our regret for causing him the in- 
convenience but indicate that we 
do want it tonight and that the 
interval to train time has now been A 
reduced to a mere 20 minutes. After ( 
what seems a timeless interval of 
soul-searching, our friend (al! peo 
ple of Indian ancestry seem to dis 
like speaking of unpleasant things 
returns the check to us and adds 
“You see, Senor, the housekeeper 
has the only key to the storeroom— 
for greater safety, you understand 
—and today, being Sunday, she has 
gone to the early show at the lr 
surgentes. It is said that there's 
a very good program. She will not 
return before two hours.” The! 
with a radiant smile, “But, Seno! 
that is long for you to wait. Pe 
haps—if you hurry—it would be 
possible for you, likewise, to attend 
the show!” 
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By Irving Krushel 





Phosphor Preparation Laboratory 


North American Philips Co. 


ELECTRONIC TUBE CHEMICALS NEED CLEAN AIR 
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ACCURATE CONTROL of atmospher- 
ic conditions is very important in 
laboratories where luminescent ma- 
erlals are prepared. This is espe- 
ially true of phosphors that are to 
be used for cathode ray tube 
icreens. In such tubes, luminescent 
materials convert the energy of 
ast moving electrons into light. 
these inorganic crystalline sub- 
lances are able to convert electri- 
al energy into visible radiation 
hore efliciently than any other sub- 
ance. The efficiency, color, and 
phosphorescent characteristics of 
host luminescent materials result 
fom the presence of certain desir- 
ble impurities in the crystal struc- 
ure of the phosphor. Thus, a 











double manufacturing problem ex- 
ists—to exclude unwanted impuri- 
ties and to retain desired ones. 
Impurities have always been the 
bane of phosphor research and de- 
velopment. For a long time, newly- 
prepared phosphors reported in sci- 
entific journals defied duplication 
by other experimenters. At that 
time, the function of the impurity 
was not known and, consequently, 
results varied a great deal. When 
the function of the impurity as an 
“activator” was finally understood, 
its importance was apparent. With 
this new understanding, spotless 
laboratories were provided for phos- 
phor manufacture. Even today, 
phosphor laboratories rarely pro- 
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duce two batches that are exactly 
alike—they frequently differ slight- 
ly in luminous characteristics. 
Some phosphors are affected only 
slightly by impurities. However, 
some of the important ones are af- 
fected drastically by an impurity 
as small as one part in a million. 
Uncontrolled impurities in phos- 
phors betray their presence through 
their effect on brightness and effi- 
ciency; they also affect color and 
phosphorescent characteristics. Ob- 
viously, such rigorous purity re- 
quirements make dust in the air a 
critical factor—it must be elim- 
inated in a phosphor laboratory. 


Mechanical and Electrostatic 
Filters 


At the Dobbs Ferry, N. Y., fac- 
tory of North American Philips 
Co., the laboratory for manufactur- 
ing and developing phosphors is 
completely closed off from other 
manufacturing sections. All air 
passing into this laboratory is me- 
chanically and electrostatically fil- 
tered. The electrostatic filter is 
operated at its maximum efficiency 
by keeping the air flow at an opti- 
mum level. At this level, the effi- 
ciency of dust removal exceeds 90 
per cent as measured by the “black- 


Impurities have always been the 
bane of phosphor research and 
development. Clean air is need- 
ed in laboratories where these 
chemicals, which are used for 
cathode ray tube screens, are 
manufactured. Television and 
other fieids demand the best that 
electronic tube manufacturers 
can produce, and the tube manu- 
facturers in turn need clean air 
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ness” test of the National Bureau 
of Standards. A portion of the air 
leaving the laboratory is recircu- 
lated through the electrostatic fil- 
ter, which further decreases the 
amount of dust in the air in the 
working section. Furthermore, a 
positive pressure (slightly higher 
than normal atmospheric) is main- 
tained in the phosphor section. 
Thus, air is being forced out con- 
tinuously through cracks and crev- 
ices, and this avoids sucking in any 
dust or dirt. 

The factory laboratory is beyond 
the wall on which the clock is 
mounted in the accompanying pho- 
tograph. The cathode ray tube gun 
assembly is manufactured in the 
room shown. 

The chemical operators in the 
laboratory wear special lint-free 
clothes which are donned in a small 
double-door chamber adjoining the 
main manufacturing section. Op- 
erators do not come in contact with 
the chemicals and containers are 
covered at all times. Equipment 


used for phosphor preparation is 
of glass, glass-lined, or ceramic con- 
struction. Such materials have little 
or no effect on the phosphors being 
prepared. The water used is dis- 
tilled to a degree where it approxi- 
mates that of conductivity water in 
purity. 

The Manufacturing Process 

Since the amount and kind of 
impurity determine luminescent 
characteristics of phosphors, the 
task of manufacturing such sub- 
stances becomes one of obtaining 
the purest chemicals available (usu- 
ally the chemically pure grade). 
They are then repurified until the 
remaining extraneous material does 
not affect luminescent character- 
istics to any detectable degree. The 
purifications are adaptations of well 
known chemical reactions keeping 
close control on the final purified 
substance. Spectroscopic examina- 
tion shows when poisoning impuri- 
ties have been eliminated com- 
pletely. 

Purified material is then “acti- 


vated” by the addition of a nute 
amount of a desired chemic: —t);. 
step, in effect, adds an impy ¢y ; 
the pure material. The , ified 
and activated material is th a 
ed to a temperature of a} 90) 
to 1200 C for a period of 

hr, depending on the phos; a. 
ing prepared. The materia) ory. 
as it is heated. As crystals (f ¢h, 
phosphor are formed, the in juris 
moves into place in the lattic: strye. 
ture. The size and shape 
phor particles are very much «fect. 
ed by the heat treatment. Color 
efficiency, and phosphoresc« har- 
acteristics of the finished produc 
are, to a great extent, determined 
by this operation. 


The cathode ray tubes in which 
these phosphorescent chemicals ar 
used are playing an important par 
in the war and they will have , 
prominent role in the peacetime 
years to come. Television and other 
fields will demand the best that 
electronic tube manufacturers ca: 
produce. 
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leaving the boiler (neglecting the 
small heat losses of the valve and 
pipe bend surfaces). At point 1, 
however, the total energy of the 
steam is only available in two ener- 
gy forms—pressure and heat. Leav- 
ing the bend at point 4, the velocity 
energy will increase and the pres- 
sure and heat energy will drop ac- 
cordingly. Striking the pipe wall 
at point 5, the velocity is consider- 
ably reduced in the jet, stationary 
waves are formed, and heat as well 
as pressure is regained through the 
impact. The extent of this pres- 
sure and corresponding heat regain 
is somewhat difficult to calculate. 
In the author’s opinion, based on 
similar tests conducted by Stodola, 
a pressure regain near to the pres- 
sure level passing through point 4 
may be expected without discharg- 
ing back into the boiler house. In 


a closed pipe, certainly, consider- . 


ably higher pressure regain could 
take place provided that such pres- 
sure increase is caused by the 
back pressure prevailing at point 5. 


The problem is: Is any pressure 
increase by passing the interval be- 
tween point 4 and point 5 permissi- 
ble without discharging steam back 
into the boiler house? Tests could 
clarify the picture; however, I 


138 


think that it can be assumed that 
hardly any pressure increase be- 
tween point 4 and 5 may be permis- 
sible without back discharge. 
Considering all this, it should be 
advisable to suggest that a pressure 
drop of 5 to 6 psi is a safe margin 
between points 4 and 5 and this 
may be suggested as a criterion 
for avoiding blowback conditions. 
The critical reader will have ob- 
served that the development of the 
Fanno curves is based on the as- 
sumption that the whole heat con- 
tent developed by internal friction 
is transferred into velocity or is 
changed back to increase the en- 
thalpy. This is not fully correct 
because the loss due to the Joule- 
Thomson effect is disregarded. The 
temperature drop due to the Joule- 
Thomson effect is 12-18 F per 100 
psi and therefore for a few pounds 
friction loss negligible. In any event, 
it would affect both curves and the 
method will be still exact enough 
for determining the pressure inter- 
val between points 4 and 5. Some 
objection might also be raised re- 
garding using the equation and 
pu=RT for determining the 
points of the Fanno curve; how- 
ever, other equations of state are 
much too complicated for engineer- 
ing calculations. If a large diagram 
of the temperature-entropy type 


containing volume curves is avail- 
able, the procedure is simplified. 

For computing the correct vent 
pipe diameter, we are mainly con- 
cerned to find the pfessure differ- 
ence between point 4 and point 5 
The location of the other points is 
of only theoretical interest. This 
method, therefore, represents a ra- 
tional and certainly exact enoug! 
method which can easily be handled 
by the designing engineer to deter- 
mine with enough safety margin 
the vent pipe diameter. 


{Author’s note:—I realize that in 
such a short article not all the ques- 
tions related to this problem can 
be discussed. It seems especially dif- 
ficult to make this method completely 
understandable in the space available 
and without a numerical example. A 
second article is planned. The formv- 
las and diagrams of the present 
article will then be repeated together 
with a numerical example. In Fig. 3 
some numbers and letters are entered 
which will be used in the second 
article. 

Bétween point 4 and point 5 the 
steam travels in the form of a Jet 
This problem has been carefully 
studied, especially in recent years. It 
is so complex that it requires @ 
article for more extensive treatment. 
The discussion of this problem would, 
however, justify my assumption 
5 to 6 psi may be considered as a sof 
margin for the bridging of the 
terval without blowing back steam 
into the boiler house.] 
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NAVY WANTS METHOD OF 





. Welding High Pressure Piping 


Without Using Backing Rings 


Awone A List of “desirable in- 
B® ventions” which would aid the 
prosecution of the war that was re- 
leased by the Navy Department 
, last month and published in the 
5 newspapers is a method of welding 

high pressure piping without the 
ch yse of backing rings (sometimes 
re called chill rings). 

According to H. J. Petersen, 
chief mechanical design division of 
the Tennessee Valley Authority, 
er who was asked to comment on this 


at matter by HPAC’s editors, “the 
- prime purpose of backing rings is 

f course to prevent welding beads 
~ r icicles from forming inside the 
il. pipe. These particles would even- 


tually be carried along the line by 
nt the steam, with consequent damage 
n- to the valves and turbine blades. 
PY Backing rings are generally used 
in making field joints because of 
the difficulty in grinding and clean- 
his ing the inside of a welded joint at 


ra- Mi the site. However, joints located 
gh within an arm’s length of the end 
led fa pipe and which can, therefore, 
er- Mim be reached for cleaning, are some- 


rin @mtimes made up without backing 

rings. Conversely, few shop welded 
» @avonts are made up with backing 
es- Mig"ngs because most shops have tur- 
cal Mbines or other equipment with 
“U Mwhich to clean out the inside of a 
welded pipe assembly. 







“A secondary—and, oftentimes, 
very valuable—use for backing 
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rings is in the field alignment of 
the pipe. With well designed rings 
it is very easy to line up the pipe, 
making the welder’s task relatively 
easy. 

“A third advantage of backing 
rings,” says Mr. Petersen, “is that 
it.is easier to make a weld using a 
ring. The welder has a positive 
backstop for his first few passes, 
which enables him to work at a 
faster rate. This is offset to some 
degree if the ring is too heavy, 
necessitating excessive heating to 
prevent chilling the first layers of 
the weld. 

“The chief disadvantage of back- 
ing rings is that they are expen- 
sive,” Mr. Petersen continues. 
“There are numerous designs for 
rings, most of which require either 
upsetting of the pipe walls or ma- 
chining of the This 
slows down production and costs 


pipe ends. 


money. Some designs reduce the 
inside area of the pipe which is, of 
course, undesirable. Also, unless 


the backing rings are well designed, 
the joints are difficult to assemble 
in the field, defeating the second 
advantage noted above. 

“Another disadvantage of back- 
ing rings is that a careless welder 
may fill up the pocket formed by 
the ring and the two pipe ends 
without obtaining proper fusion be- 
tween all these parts. This is espe- 
cially true if the ring does not have 
a close fit to the inside of the pipe. 

“From the above you will note 
that I believe that there is some- 
thing to be said on both sides of 
the question,” says Mr. Petersen. 
“A well designed ring, which re- 
quires no special machinery for pre- 
paring either the ring or the pipe 
ends, may prove advantageous for 
field welding when all factors are 
considered. 

“If a method of welding high 
pressure piping without the use of 
backing rings can be developed 
without sacrificing the advantages 














si 


| 


¥ 

’ 4, } 
V// , 
Y Z 








7 
a 
, 


Sketch showing section through pipe 
weld, suggested by Mr. Petersen, 
which should not be too expensive to 
make in the shop and which would 
allow field welding of the joint with- 
out requiring the use of backing rings 





of backing rings it will be a very 
desirable forward step in the art 
of welding piping joints. | 
not given this subject much thought 


have 


because I believe the various pipe 
fabricating concerns who maintain 
engineering organizations are bet- 
ter qualified to analyze this prob- 
lem. However, the accompanying 
sketch shows a suggested 
through a pipe weld which should 


section 


not be too expensive to make in the 
shop and which will allow field 
welding of the joint without the 
use of backing rings,” Mr. Peter- 
sen concludes. 

H. N. Boetcher, of 
dated Gas Electric Light and Pow- 
er Co. of Baltimore, was also asked 
by the editors to comment on the 
same subject, and says that he is 
afraid that he is prejudiced in the 
matter. “I could not say much be- 
yond the arguments 
short paper published in the No- 
vember 1939 Heating, 
Piping & Air Conditioning for 
avoiding the use of backing rings,” 
he continues. “‘As far as the ‘West- 
port joint,’ referred to in that pa- 
per, which does not employ a 
backing ring, is concerned, our ex- 
periences with it have gone beyond 
expectations held at that time. All 
of the high pressure piping for 
245,000 kw capacity in our stations, 
with well over 1200 large welded 
joints, was installed using this 
joint. Experiences were so good— 


the Consoli- 


I gave in a 


issue of 
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The Navy Department recently is- 
sued a list of desirable inventions 
which would aid the war effort, 
among them being a method of 
welding high pressure pipe with- 
out the use of backing rings. Here 
are some comments on the matter. 
Your views will be welcome for 
publication. Address the Editor, 
Heating, Piping & Air Condition- 
ing, 6 N. Michigan Ave., Chicago 





technically and commercially—that 
we now are using it for medium as 
well as high pressures, with wall 
thicknesses of about %¢ in. being 
an economic minimum limit. The 
ASME boiler code committee, after 
first granting special permission 
for use of the joint in piping under 
its jurisdiction, now has amended 
the code to permit it generally. 
“As far as we are concerned, the 
problem of a joint without backing 


ring has been solved,” he says. “I 
have called the attention of the Na- 
tional Inventors Council to the 
joint and understand that several 
other people, independently, have 
done the same. 

“Others have tried to solve the 
problem by making the backing 
ring an integral part of the pipe at 
one side of the joint,” Mr. Boetch- 
er concludes. “This, to me, seems 
to eliminate only part of the diffi- 
culties and introduces others, in re- 
turn. This design is based on an 


backing ring for 
ledge for the mating end 

next length of pipe and sh 

be confused with the desig = 
by Fig. 6 of my paper in No. 
vember 1939 HPAC, whic! f 
as I know, has been discon 


integral 


These sketches are reproduc from 
Mr. Boetcher’s article in the \ yep. 
ber 1939 issue of Heating, I ping 4 
Air Conditioning. Figs. 1 to 5 shoy 
various pipe joints with parate 
backing rings, and Fig. 6 illustrate 
a joint design involving an integr, 
backing ring. Figs. 7 and 8 show two 
types of the “Westport joint” (or pipe 
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The Safe Storage of Coal 


By the safe storage of coal is 
meant storing coal in such manner 
that it will not spontaneously heat 
and catch on fire. Inefficient burn- 
ing of coal is a waste of much of 


its heat value, but a fire in the 
coalpile is a dead loss. When the 
coal is in a building basement, 


there is the added risk of serious 
fire and asphyxiation of those 
working near. 

It is most difficult to put out a 
fire once it is well started, so that 
thought should be given to this 
matter before the coal is stored. 
When the principles of an ap- 
proved method are understood, the 
procedure will be apparent. 


Coal Oxidizes 


Coal starts to oxidize the minute 
it is taken out of a mine. Even 
though this oxidation is slow, it 
generates heat. If air can circulate 
freely around the coal, this heat is 
carried off and nothing happens. 
But if the coal is covered up so the 
heat is retained, the temperature 
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goes up and then the oxidation pro- 
ceeds just a little more rapidly. 
Soon it gets so hot that coal gas is 
driven off, and if not detected, a 
fire follows. 


Two Rules to Follow 


It will be obvious from this that 
there are two rules to be followed 
—first, either store fine coal (2x0 
or under) packed down so hard 
that air cannot penetrate the pile 
to produce oxidation or, secondly, 
store nothing but coarse coal, such 
as nut, egg, or lump, so that air 
can circulate freely and keep the 
coal cool. If mine run is to be 
stored, see that the fine coal is dis- 
tributed between the large lumps 
so as to keep air pockets from form- 
ing inside the pile. 


Keep Trash Out 


Before putting coal in the base- 
ment, be sure that there are no 
steam or hot water pipes running 
through the coal bin so that they 
come in contact with the coal. Keep 


all trash, oily waste, rags, old |um- 
ber, or anything else that 
burn, out of the coal; and n 
pile the coal so that it com: 
contact with hot boiler walls 

The Bureau of Mines, coal! p: 
ducers, and others haye published 
instructions on outdoor storag« 
coal.—J OSEPH HARRINGTON, aC 
visory engineer, Northern [ll 
Coal Corp., in a letter distribut 
to aid the National Fuel Efficienc 
Program. 


RAILROAD AIR CONDITIONING 


“You might be surprised, but! 
have had railroad engineers tel! me 
that when air conditioning is ¢ 
into operation that it is just li 
adding from one to two more car 
on the train for the engine to pu 
Thus, you can see the important 
of keeping the weight down to ® 
minimum and having efficient drive 
equipment,” said J. A. Bucy, of the 
B:-& -O., in a talk on railroad ait 


conditioning at a meeting of ™ 
ASRE in Washington last fal! 
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Perspective 
and 
Orthographic 
Drawing 


By V. L. Sherman 


Dz. THOMAS E. FRENCH, probably 
best known of all authorities 
nengineering drawing, is the au- 
r of a complete entry on that 
bject in the Encyclopedia Britan- 
The present writer urges 
yone at all interested in the sub- 
ject to study the six pages with 
care. In this article, “isometric” 
mes under the heading “one 
plane projection.” In the same edi- 
tion the entry on perspective draw- 
ing is written by W. H. Lawrence 
of Massachusetts Institute of Tech- 
hology. The 10 pages of intriguing 
aod beautifully illustrated material 
pens with a paragraph on isomet- 
> drawing, which “should never 
be confused with true perspective.” 
Ve certainly agree to this. 


What’s in a Name? 


In Webster’s New International 
ictionary, “isometric” is referred 
0 and illustrated under the title 
4&xonometric projection.” There 
ie, also, “trimetric,” “‘one point,” 
‘Wo point,” “three point,” and “di- 
onal” perspectives, and “oblique” 


Isometric blackboard used for experi- 
mental sketches in the development 
of designs at the engineering depart- 
ment of the Petersen Oven Co. The 
isometric lines are marked with a 
scratch-all; they are hardly visible 
and “cabinet” perspective float 
somewhere in the background as 
abortive expediencies. It is not the 
notion here to quarrel with the 
vocabulary, but the field appears 
obscure and some suggestions may 
be in order. Just as in our creeds 
‘orthodox” or “unortho- 


we can be 
dox,”” so in our engineering draw- 
ing we might use “orthographic 
projection” or “unorthographic pro- 
jection.” And it might be suggest- 
ed that unless perspective is “true 
perspective” it actually is “ortho- 
graphic projection.” We agree with 
that statement, although, as shown 
in Fig. 1, the “parallel perspective” 
(as we used to call this type of 
sketching and isometric) does not 
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in the photo but are visible to the 
designer because of imbedded chalk 
dust. Long diameter of 12 in. is shown 
by architect’s scale taped to black- 
board. This illustration serves also as a 
portrait of the author, V. L. Sherman 


look like orthographic projection. 

There are 132 terms listed in the 
dictionaries beginning with the 
prefix “ortho.” 
mal, correct, 
quite evident. So the terms ortho- 


The meaning—nor- 
perpendicular—is 


graphic projection or orthographi 
drawing seem to be just and reason- 
able. If, however, a drawing can- 
not be readily identified as ortho- 
graphic the present writer will say 
it is perspective, and let it go at 
that. Castigation is expected.* 
Fig. 1 shows four sketches in 
“parallel perspective,” and attempts 
to show that in this type of sketch- 
ing the construction is just as me- 
chanical or geometrical as in any 


*See “Open for Discussion” in this iss 
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orthographic projection. In Fig. 
la, the vertical center line was 
drawn first, and a horizontal long 
diameter marked for the first el- 
lipse. The diameter, 1 5/16 in., is a 
true diameter. The short diameter 
of this ellipse is chosen to give the 
desired elevation of observation. 
The ellipse was drawn freehand. 
(It should be stated that ellipses 
are easy to draw after a little prac- 
tice, but the more nearly they ap- 
proach the form of a circle the less 
easy they become.) 

Next, the center line sloping 
down to the left was put through 
the center. This line is the center 
line of the damper pin. A tangent 
to the ellipse is drawn where this 
damper pin passes through. Plac- 
ing the tangent is not so difficult, 
either, but if one hesitates, a couple 
of points equally distant from the 
point on the ellipse can be marked 
as shown and a line drawn through 
these points. The tangent is paral- 
lel to this line. This construction 
is ordinary geometry. 

Parallel to the tangent another 
line is drawn through the center. 
At right angles to this center line, 
a long diameter is drawn at the 
center and an ellipse of 1 5/16 in. 
diameter sketched in. This ellipse 
must pass through the damper pin 
holes. The damper can be turned 
to a closed position as indicated by 
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the arrowed elliptical arc. The 
long diameter of this ellipse is the 
same, 1 5/16 in. There are now 
three ellipses representing three 
circles perpendicularly placed. 

If there is a definite height to the 
cylinder the true height can be 
measured off on the long radius, as 
at 0-3. Then the line 3-4 is drawn 
parallel to the line 1-2. This fore- 
shortening will give the correct 
height of the cylinder for the 
sketch. 

The sketch of Fig. 1b is nearly 
self explanatory. Vertical sections 
taken through the two ellipses on 
the vertical and horizontal center 
lines give the four points determin- 
ing the ellipse at the joint. 

In Fig. le a vertical length of 
pipe is met with another section at 
120 deg. The vertical position on 
the vertical ellipse is marked at 
0-1. This point, 1, is projected to 
the circle at 1’. Measuring from 1’, 
the 120 deg and the bisector at 60 
deg are marked on the circle and 
projected back to the ellipse, 2’ to 
2, and 3’ to 3. 0-2 gives the direc- 
tion of the center line of the lower 
section of pipe, and 0-3 the posi- 
tion of the intersection. 

In Fig. 1d a perpendicular inter- 
section of equal diameter pipes 
shows how elements can be as eas- 
ily handled in perspective as in 
orthographic drawing. The sketch 


Fig. 1—Sketches showing “parallel perspec- 
tive” laid out at any chosen angle or pitch 
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is incomplete so as to avoid 
cal complications in the 
tempt. 


Contrast Between Perspect 
Orthographic 


Fig. 2 is an attempt to 
the usefulness of perspecti 
that of orthographic in vi 
tion. Here we cut a right 
form a parabola. The pla: 
view, and true shape of th 
bola are shown, but an ana 
the parabola in these views j 
what difficult to associate \ 
cone from which it is cut 
base of the cone and the 
section above it with inscrilx 
angle triangles appear in t! 
and front views as well as 
perspective, but are not so 
associate with each other. 

By geometric constructi: 
the perspective sketch) 

a y | y ~~ = 


—= a=— | — 


el ’1|Y B 


According to geometric constr 


tion a is always equal to A. 
fore 


y y? B y’ 

—_—=—=-—, or —- - 

b B b y 
Since B/b X/x, then X 


Y?/y’; 


distance away from the axis 








or the fall in the parab: 
is proportional to the square « 
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Fig. 2—Perspective conic section in 
contrast to orthographic projection 


The writer has enjoyed “play- 
ing” with conic sections and other 
geometric figures in perspective. 
Some of the strange equations— 
that is, strange to the beginner in 
geometry—are cleared up well un- 
der perspective analysis. 


Shortest Connection Between Two 
Pipe Lines 


Fig. 3 is brought in to discuss 
orthographic and perspective a 
little further. Given the plan and 
front views with a pair of pipe 
center lines A and B, drawn in at 
odd angles, the problem is to find 
the shortest connection. It is just 
as well this problem is rare, but 
there are others of the same type 
that are common. In Figs. 3a, 3b, 
and 3c are shown perspectives of 
the three planes of projection. In 
succession they resemble the end 
cuts of a joist, a common rafter, 
and the seat cut of a jack rafter. 
But in each case the points in the 
problem must be projected only at 
right angles to the planes of pro- 
jection. The projection in the lar- 
ger firure, as indicated in Fig. 3c, 
is absolutely no different. It is 
strictly according to the rules of 
orthographic projection. 

This problem can be handled with 
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A and center line B. 


a higher degree of accuracy, if the 
dimensions are great, in a full-scale 
isometric on a blackboard such as 


There’s Fuel Value 


Every power plant in which 
there are steam engines or pumps 
for any purpose has an exhaust 
steam problem. The heat energy 
taken out of the steam as it comes 
to the engine is much less than the 
energy in the exhaust. Obviously, 
therefore, the appearance of steam 
being dissipated into the air is an 
indictment of the management and 
a challenge to prove that a loss so 
apparent cannot be avoided. 

Rarely is it necessary to have 
more than 5 psi pressure in the 
heating system of a building, no 
matter how large. The exhaust 
steam from the engine can, there- 
fore, be used directly in the heat- 
ing system. This also applies to 
many processes, such as laundering 
and cooking. 

Apparatus is available by which 
high pressure steam can be mixed 
with the very low pressure steam, 
and a pressure developed adequate 
to produce the necessary circula- 
tion in the system. Thus the valu- 
able energy is recovered and much 
fuel saved. 

Water for any service such as 
lavatories, showers, laundries, boil- 
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Fig. 3—Determining shortest connection between center line 
This is strictly orthographic projection 


is shown in the accompanying pho- 
tograph than it can be on a small 
scale projection drawing. 


in Exhaust Steam 


er feed, and manufacturing proc- 
esses, can be effectively heated by 
exhaust steam. The water formed 
by condensing the steam can be re- 
moved from the heater by a simple 
trap, and if free from oil, returned 
to the boiler or other receiver 
for reheating and recirculating.— 
JOSEPH HARRINGTON, advisory en- 
gineer, Northern Illinois Coal Corp., 
in a letter on fuel efficiency dis- 
tributed to aid the National Fuel 
Efficiency Program. 
- te ab 

The outlook for civilian users of 
gasoline and home heating oil was 
described last month by Petroleum 
Administrator Harold L. Ickes as 
one of extreme gravity. He said 
that supply and demand were just 
about in balance “on paper,” but 
that various factors—notably an 
upsurge in military requirements 
or intensified transportation trouble 
—could quickly upset the balance. 

The current stringency along the 
Atlantic seaboard, Deputy Admin- 
istrator Ralph K. Davies pointed 
out, is not due to an overall lack of 
gasoline but to transportation 
tie-ups. 
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ae SUPERINTENDENT of mainte- 
nance in a theater writes as follows: 

“At one of our theaters two con- 
vector type cast iron radiators were 
installed. They were recessed in pock- 
ets in the wall so that the fronts of 
the radiators were flush with the wall. 
There were no grilles. The plumber 
had these radiators, and the piping, 
the valves, etc., all covered with plas- 
ter, faced across the recesses. Thus, 
in order to move a radiator, tighten a 
union, or replace a radiator valve it 
will be necessary to break open the 
wall or plaster. The contractor claims 
that this is good piping practice. I 
heartily disagree. May I have your 
opinion?” 

In comment, I wonder if the gentle- 
man who buried the convector type 
radiators was a plumber or a steam- 
fitter? Plumbers get blamed unfairly 
far too many times, but they are 
taught to conceal the water and waste 
pipes of their interesting trade. May- 
be the chap who buried the convectors 
in the theater wall was trying to emu- 
late the panel heating scheme of the 
British Embassy in Washington. Per- 
haps he is a follower of my own ideas 
about the wall hung convector and 
agrees with me that it would be better 
to bury it, provided that there is 
enough of it, than to permit it, in the 
conventional manner, to pump dust 
from the floor to be deposited on the 
wall. 

Warm plaster makes an excellent 
heat transmitter. No radiation is 
needed in the hotel room that has on 
one side of it the warm wall of the 
chimney. Intelligent is the designer 
of a skyscraping building who can 
keep the chimney outdoors or certain- 
ly away from the walls of tenant 
spaces. 

Experience demonstrates that rela- 
tively large, low temperature, heat 
transmitting areas are preferable to 
small, very hot, heat transmitters. 
Outstanding economies in fuel have 
been demonstrated by steam circulat- 
ing systems that operate at pressures 
and corresponding temperatures far 
below atmospheric. 

Editor’s note—A copy of Mr. Lewis’ 
above comment was sent to the su- 
perintendent of maintenance, and he 
replied as follows: 

“Thank you very much for Mr. 
Lewis’ material in answer to my ques- 
tion regarding convector radiators. I 
enjoyed reading it and in the main 
agree with him. But it seems to me 
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that Mr. Lewis has buried the answer 
I want, along with the convectors. 


“The idea that the ‘chap who bur- 
ied the convectors’ had panel heating 
in mind is purely coincidental. It 
seems to me that since there were no 
grilles, in order to conceal the exposed 
piping, he had the convectors and the 
piping plastered over. 

“Generally in panel heating where 
piping is inaccessible certain practices 





In this regular feature, informal comment 
on heating, piping. and air conditioning 
problems is given each month by Samuel 
R. Lewis, consulting engineer, and a mem- 
ber of HPAC’s board of consulting and con- 
tributing editors. This month, he answers 
a query from the maintenance superintend- 
ent of a theater on installing convectors. 





are employed to eliminate the possi- 
bility of leaks, such as welding joints 
and fittings, using wrought iron pipe, 
etc. But in this case since panel heat- 
ing was not intended we still have the 
possibility of having to remove a rad- 
iator, tighten a union, or replace a 
valve. Certainly the advantage of not 
having ‘dust pumped into the wall’ 
does not balance the expense involved 
in having to break and replaster in 
order to make some repair to the con- 
vector. 

“This is the question I would appre- 
ciate an answer to. Is it generally 
good practice to lock or plaster over 
any piping or radiators so that re- 
pairs cannot be made without break- 
ing the wall, and leaving no room for 
expansion ?” 

Editor’s note—Mr. Lewis replies 
further: 

I am accused of being an undertak- 
er, in that when I commented on the 
plastering-in of the thermally circu- 
lating convectors I buried the answer 
that our correspondent sought. 

I would enjoy shooting any contrac- 
tor who buries pipes or radiators or 
convectors. No intelligent or experi- 
enced steamfitter will imbed steam or 
return pipes in an inaccessible loca- 
tion such as within a concrete floor. 
If he acts as undertaker for heating 
system pipes in earth or sand or cin- 
ders, eventually and soon the pipe 
will leak, and a boiler may be dam- 
aged or the owner may be put to 
heavy expense for replacing the pipe. 

Corrosive influences working from 





inside the pipe are bad enough. with. 


out having a mortician invite (ayo, 
able conditions for similar ac.» 4 


occur outside the pipe. It is a!mou 
always possible by exercise of . |jt;), 
ingenuity to avoid burying pi; and 
the undertaking should |} side. 
stepped, even though to do ma 
mean radical changes in the (pe 
heating system. If any pipe » 
placed under a floor that rest: 
ground the pipe should be 

within a watertight encasem: 

as vitrified tile, and the til 

have a manhole at each end ¢ 
mits inspection and detection of |eaks 

We have frequently chang: 
steam to mechanically circul: 
water so as to avoid return | 
low ground story radiators. 

If pipes are to be imbedded rs 
or walls, as for radiant heat trans. 
mission, the pipe material certain), 
should be warranted for long endyr. 
ance, and all buried joints show! 
welded or sweated. These radig 
pipes should never be imbedded 4d. 
rectly on concrete but may be below 
a concrete floor in thoroughly drained 
crushed stone or gravel, in my opin. 
ion. 

It is never good practice to plaste; 
over radiators or convectors or pipes 
that have threaded joints or that ar 
so buried in the masonry structure 
that expansion cannot occur. Always 
there should be means for inspection 
and repair of such heating apparatus 
without tearing out the walls. Wher 
welded ferrous pipes are employed ir 
radiant heating there should be ac 
cessible valves on the equipment serv- 
ing each room so that in case of need 
any reasonable division of the syster 
can be isolated. 

There is reason to believe that us: 
of a liquid heat carrier such as water 


will result in longer life of radiant 
heating pipes than if a complex gas 
such as low pressure steam is em- 
ployed. 





Air . Conditioned Spiders on War 
Job*—To insure a better U. S. bom)- 
sight, refrigeration engineers recent- 
ly provided specially air conditioned 
living quarters for a race of pampered 
spiders in a war plant. Reason: 
Spiders’ webs make the best cross 
hairs for bombsights, and to keep the 
insects spinning contentedly the year 
‘round, they must have controlled 
climate. 


Hurricanes in a Vacuum*—Manv- 
factured hurricanes roaring throug) 
a near vacuum at 70 below zero are 
now helping to make U. S. warplanes 
safer in the skies over Berlin ané 
Tokio. The man-made wind travelling 
at 600 miles an hour is created insic 
a mammoth tunnel at Wright fel 
where research engineers have mac 
it possible to produce a stratospne! 
on earth with vacuum pumps and to" 
of refrigeration. 





*Above items are from t 
Corp. 
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SOME APARTMENT construction 
has been authorized in certain 
localities where housing facilities 
are particularly critical, and in 
some cities incompleted or skele- 
ton structures have been allowed 
to be completed; a number of 
apartment buildings, too, have 
been modernized to provide more 
smaller dwelling units ... Mr. 
Balch, who is sales manager of 
the apartment controls division of 
the Minneapolis-Honeywell Regu- 
lator Co., describes a few apart- 
ment building projects here, where 
individual heating control allows 
each tenant to maintain the tem- 
peratures suitable for his own use 


Aurnoven APARTMENT  build- 
ing construction has been frozen 
generally, some apartment con- 
struction has been authorized in 
certain localities where housing 
facilities have been most critical. 
In other cities skeleton or incom- 
pleted structures have been allowed 
to be completed and also a number 
of apartment buildings containing 
large suites have been allowed to 
modernize, in order to provide 
more smaller apartments to accom- 
modate more family units in the 
same space. 

In Hartford, Conn., West Hart- 
ford Village is being completed—a 
unit consisting of five groups of 
three buildings each and providing 
a total of 72 apartments. A central 
heating plant supplies hot water 
heat distributed by a two pipe sys- 
tem. A pneumatic thermostat in 
each apartment actuates individual 
motorized pneumatic radiator 
valves so that temperatures may be 
held at temperature levels accord- 
ing to the individual tenant’s de- 
sires. An additional feature is a 
compensated hot water control 
which automatically varies the 
water temperature in the heating 


A pneumatic thermostat in each apart- 
ment actuates radiator control valves 


By R. M. Balch, Jr. 


system. An outside controller bulb 
changes the aquastat setting on 
the boiler so that in extreme 
weather, water is heated to about 
180 deg and in milder weather 
water temperatures may be reduced 
to about 120 deg. A pump in the 
system operates continuously, pro- 
viding hot water at all times at 
the radiator valves. 

On the plot for this first unit, 
space is provided for 14 more 
groups of buildings to contain 170 
more apartments. Authorization for 
this further construction is ex- 
pected by the spring of 1945. Gen- 
eral contractors for the project are 
F. H. McGrew Co. and the archi- 
tect is Willard Wilkins. Officers 
of the building corporation plan to 
use this same system of heat con- 
trol throughout the entire project. 

In Kansas City, Mo., an apart- 
ment building has stood unfinished, 
in skeleton shape, for the last six 
years. This 10 story structure, on 
Armour Blvd. at Gillham, was 
taken over by Herman Shapiro and 
with the assistance of HOLC, the 
building has been completed. A 
total of 133 one and two bedroom 
apartments are equipped with a 
system of individual apartment 


ie mage a 
‘a | ice 
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Individual Heat Control Is Provided 
in Several Large Apartment Projects 


heat control. A two pipe vacuum 
steam system is in operation in the 
building. Each apartment is 
equipped with one _ thermostat 
which actuates motorized radiator 
valves. Each tenant is able to ad- 
just his temperature to his re- 
quirements. 

A similar skeleton structure is 
expected to be finished soon, to 
provide living accommodations for 
another 100 or more families in 
Kansas City’s crowded war worker 
community. The A. D. 
Plumbing and Heating Co. installed 
the system of individual apartment 
temperature control. 

Cleveland, Ohio, has had a tre- 
mendous expansion and resultant 
serious housing shortage, due to 
extensive war industries. Also, due 
to the location of so many indus- 
tries on or adjacent to the lake 
front, WPB has allocated a large 
percentage of housing units to be 
apartments rather than small 
houses. Here, during 1944 and 
1945, a total of 11 apartment 
buildings are to have personalized 
heat control. These buildings will 
contain a total of 494 suites, mostly 
one and two bedroom size. All of 
these buildings are the “garden” 


Jacobson 
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A thermostat in each apartment al- 
lows temperatures to meet the in- 
dividual requirements of the tenants 


or two story type of construction, 
except one 100 apartment structure 
and one 156 apartment building. 
Final plans are not yet complete 
for these larger “elevator” type 
apartment buildings. The largest 
of these structures is to be on 
Euclid Ave. adjacent to the down- 
town section of Cleveland. Location 
of all of the garden type apartment 
buildings is in Shaker Heights or 
bordering on this suburban section. 


Hot water is the heating medium 
to be used in the smaller two story 
buildings. A one pipe system of 
distribution is being installed. Two 
pipe steam is planned for the two 
large structures. All of the indi- 
vidual heating controls installed so 
far in Cleveland have been applied 
to the one pipe hot water systems. 
Each of the individual apartments 
is to have one pneumatic thermo- 
stat located in the living room. 
This instrument will respond to the 
individual setting of each tenant. 
All radiators, except in baths and 
kitchens, are being equipped with 
individual. pneumatic radiator 
valves. 

It is sometimes desirable to in- 
clude the hand radiator valve be- 
sides the automatic valve on bed- 
room radiators so that taey can be 
shut off independently at night if 
the occupant wishes, in the cases 
where there is only one thermostat 
controlling all of the radiation in 
the entire apartment. In these 
cases, if the hot water system of 
heating is used, it is necessary to 
have a drilled port in the valve 
seat, allowing a certain amount of 
hot water to pass through the radi- 
ator at all times to prevent freezing 
at night. 


It is desirable to provide a ther- 
mostat with a high limit setting so 
that the tenant cannot set the ther- 
mostat higher than a _ reasonable 
normal temperature—for example, 
74 F. Experience, however, has 
proved that this is not necessary, 
as practically all tenants are per- 
fectly satisfied when temperatures 
are held at a comfort level and the 
tenant definitely does not raise win- 
dows and then set the thermostat 
high, as this creates a drafty and 
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uncomfortable living condition the 
same as it would in a house, where 
this practice is certainly not done. 

The majority of these heating 
systems is being installed by the 

















Spohn Heating and Ventilating Co 
Prominent builders and owners in 
this construction work are Charles 
Bernstein and Herbert Shepherd 
of Shepherd-Keyes & Truehatft. 


Pipe Thread Standards 


A joint U. S.-Canadian screw 
thread mission recently conferred 
in London and was reported in In- 
dustrial Standardization, journal 
of the American Standards Asso- 
ciation. A proposed revision of the 
American Standard for Pipe 
Thread, B2.1-1942, was presented 
to the conference for consideration 
as a basis of unification, Elmer J. 
Bryant, chief engineer of the 
Greenfield Tap and Die Corp., 
stated. The British delegation of- 
fered a number of comments on 
this proposal and mentioned that 
British standard pipe threads up 
to four inches in diameter are ex- 
tensively used on the continent of 
Europe. Considerable confusion 
would result if any change were 
made in .British Standard Speci- 
fication No. 21, they declared. On 
the other hand, for sizes above 
four inches, in view of the consid- 
erable production in the United 
Kingdom of American Petroleum 
Institute Line Pipe threads, on oil 
country goods, with which the pro- 
posed new American Standard for 
Pipe Thread is now in line, it was 


Heating, Piping & Air Conditioning, Marc 


considered that the use of the 
British specification might be dis- 
continued in due course. With this 
possibility in mind, it was agreed 
that the British would consider the 


formulation of a_ standard for 
these larger sizes based on the 
American Standard. It was als 


agreed that the possibility of co- 
ordination of the American and 
British Specification for the four- 
inch diameter and smaller shou! 
be pursued. 
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Proceedings of the 5lst 
Annual Meeting 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


Hotel Statler, Boston, Mass. 
January 21-24, 1945 


(Concluded from February Journal Section) 


Following the Reports of the President and of the 
Council (published in the February 1945 Journal Sec 
tion) President Downs called upon Treas. L. P. Saun- 
ders, Lockport, N. Y., for his report, which was fol- 
lowed by the report of the Secretary. 


C.-E. A. Winslow 
New Haven, Conn. 


Report of the Treasurer 





President The Society is in strong liquid financial position. All 
First Seasion—Monday. Janua 22.2 p. m. investments are now in Government funds, this being ac- 
: y J ad ‘ee complished during the past year. Management of the 


, : Ss Society is more concerne » progr: than finance. 
_ Is HIS OPENING remarks at the first session of the 5lst ociety is more concerned with the program than finance 
Appreciation is to be acknowledged for the assistance of 


Annual Meeting of the Society, Hotel Statler, Boston, Dr. B. M. Woods, chairman of the Finance Committee. The 
Pres. S. H. Downs. Kalamazoo, Mich., stated that the total assets of the Society $142,359. General Fund (ten- 
Society had suggested an international meeting for the month period) $42,482. Reserve Fund $54,855. Endowment 
purpose of standardizing psychrometric data and that Fund $25,378. F. Paul Anderson Fund $1,021. Permanent 
th - ee : - & Ps! : r 7 Building Fund $7,351. A total matured value of bonds 
€ first meeting of this group would be held during the $123.300. Market value $99,809. Research Fund $27,381. 
annual meeting in Boston. He read a radiogram from Respectfully submitted, 

the Institution of Heating and Ventilating Engineers L. P. SAUNDERS. Treasurer. 
of Great Britain as follows: 

CONGRATULATIONS ON FORMATION OF IN- : , 
TER-SOCIETY COMMITTEE. BEST WISHES FOR The first half century of the American Society of Heat- 
UCCESS OF BOSTON MEETING. REGRET REP- ing and Ventilating Engineers has just passed into history 
ESENTATION IMPOSSIBLE. HAVE APPOINT- and only two members have been privileged to participate 


Report of Secretary 





‘D CORRESPONDENT. IHVE TABLES PRIMAR- _in its activities for the full span of 50 years and one of : 

LY CONFORM WITH BRITISH AIR MINISTRY _ them is here with us today, Mr. Homer Addams. 

ETEOROLOGICAL OFFICE PUBLICATIONS. This fiftieth year has been notable in that it marks the : 
IRDIALLY OSCAR FABER. high point of Society membership and the election of the 

' 
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greatest number of members in a single year. The number 
of Chapters now is 37 with five chartered this year by the 
Council. Great credit is due the Membership Committee 
for its work, under the able leadership of M. F. Blankin. 
The current status of membership is: 


Membership Status as of January 1, 1945 


I en a ee eee ie 2 
Hlomomary BEGMDers 2. occ ccccccccccess Suladed cad ew cide 04 cuaeks< 2 
A NE Pe nd oe ts as 0S hhh vow 50s AN6b asked W eea'e cc 08d0anvae $3 
EE, cal see Mh dian Cache O4ut Ud oe oo vb es dokwasdccocsntacse 2146 
PN. iv ah Oh 6 Vas uS Se kb wea 06d ChR ae seh edvebdbdiededaieue 1315 
PGR caudthis Lok tude 6b aths oweinedats cheb bien tiee ta duedsdd 272 
ES a GS eeicdis ax Guilt oab 4 bbCG Rw adeat srs dc ek ub oelicnds 25 

ND wack bulainan hake Ua aha 606 dne eo tks talk ina nears asiee a 3855 


A special word of praise should be given to the Admis- 
sion and Advancement Committee for its painstaking efforts 
in processing over 750 applications and grading the ap- 
plicants. 

It is difficult for any member to visualize the great 
amount of detail work that must be done to elect a member 
under our rules. After receipt of an application and until 
election there are 10 steps to be taken that involve writing 
not less than 10 letters, making an abstract of the applica- 
tion, and sending out 40 forms and ballots, filling in 10 
record cards and making over 50 entries in our books and 
records. In total there must be communication with at 
least 30 people during the election period. Although there 
is record of many studies by committees to simplify the 
procedure, there can be little accomplished without changes 
in the Constitution and By-Laws. 

The report of the Finance Committee will give some clue 
to the work necessary to handle the financial affairs of the 
Society under the various funds set up to operate general 
activities, research and special projects. Reserves were 
adjusted to meet the Constitutional requirements of Oc- 
tober 31, 1944, as directed by the Finance Committee. In 
general, operating expenses have been held within the 
budget provided and income exceeded estimates. 

The extent of the work of the Technical Secretary is 
reflected largely in the reports of the Guide Publication 
Committee, the Standards Committee and the Publication 
Committee, which are responsible for compiling the Guide 
text, codes and standards, and publication of meeting and 
other technical papers. 

With the expansion of research and other technical com- 
mittee activities, the increase in membership and many 
wartime restrictions that have been encountered there has 
been a heavier load placed on the headquarters office staff 
and this was carried on without adding to the staff, 
although there have been numerous changes in personnel 
amounting to 40 per cent. 

New equipment had to be obtained for office records and 
the plan of establishing a uniform system for chapter 
records was completed this year. 

There was close cooperation with the Chapter Relations 
Committee in handling some of the details of chapter 
speaker assignments, and arrangements were made for the 
official visits of officers to all chapters. 

Some of the highlights of the year’s activities have been 
mentioned, but it would be impossible to give a complete 
account of all the details which must be handled at the 
headquarters office. 

All routine actions required by the Constitution and 
By-Laws have been taken with regard to membership, 
finances, publications and committee activities, and many 
special assignments have been undertaken as required by 
the Council. 

It is a distinct pleasure for me to say to you that all of 
this could not have been accomplished without the full 
cooperation and loyalty of my associates on the staff who 
met the heavy demands of an unprecedented volume of 
work with commendable spirit and effective teamwork. 

In closing one of the most successful years in the So- 
ciety’s history your Officers can recall with great personal 
satisfaction that the 50th Annual Meeting was a notable 
gathering which focused attention on our great past and 
pointed the way toward a greater future. 

All who had a part in carrying on the Society’s work 
during this 50th year appreciate the honor, and I am very 
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glad to acknowledge the helpful assistance and coop n 
of the Officers, Council, Committees, and Chapter © .,. 
during this year. 
Respectfully submitted, 


AMERICAN 


A. V. HUTCHINSON, Secr« 


Accountant’s Report 


Tusa & La Bella 


Certified Public Accountants 


52 William Street 
New York 


Sociery oF HEATING AND 


VENTILATING ENGINEERS, 
51 Madison Avenue, 
New York, N. Y. 


Gentlemen: 
Pursuant to your request, we examined the books of 


and records of the American Society of Heating and Ve: 


Engineers—New York, N. Y., and the related funds for 


year ended October 31, 1944, and submit herewith our r: 

The audit covered a verification of the assets and liabi 
of the close of business October 31, 
operating accounts for the period then ended. For th: 


1944, and a review 


audited the recorded cash receipts were traced into the 


tories; the cancelled bank checks were inspected, compar 


the cash records and supported by payment vouchers; a 
dues income and interest income from sa 
securities were accounted for. 


A Balance Sheet reflecting the financial condition of the 
as of the close of business October 31, 1944 is submitted |} 


vings accour 


and your attention is directed to the following comments t 


CASH 


Cash on Deposit was verified by direct communication w 
commercial and savings banks listed in the attached sched 
cash and the balances reported to us were reconciled wit 
shown by the books of the Society. 


Checks representing the Cash on Deposit were inspect: 


and the Petty Cash counted. 


MARKETABLE SECURITIES 
The securities, shown on the subjointed schedule, were \ 


by direct communication with the Bankers Trust Company 
same are deposited for safe-keeping. 


This asset has been in 


in the Balance Sheet at the cost of acquisition plus the a: 
lated and accrued interest earned thereon. 


CERTIFICATE OF INDEBTEDNESS 
The Certificate of Indebtedness issued to the Society by Far 
& Trefts, Inc., was verified by inspection of the instrument 
The installments and interest on this indebtedness are | 
paid as due. 
ACCOUNTS RECEIVABLE 
A trial balance of the membership dues receivable wa 


low 


as of the close of business October 31, 1944. The unpaid 
were classified as to class of membership and aged as f: 
WRN 55 5 catoe cbse odsehieedsbes tances $1,951.50 
Deg... ai wssteant sesdns0e - 1,190,50 
DE Ao ad dies 600.6 60a 4664 dd 06065.06% 90.00 
CUI, 62 0 cide 49a Sen cvedevh ine cte 19.00 
TOPE onkbashditsaoresevas . -$3,251.00 
Dues invoiced during 1944........... 2,772 00 
Dues invoiced during 1943............ 72.00 
Dues invoiced during Prior Years... 407.00 
Oe (nbas bad ces wededweticasent . -$3,251.00 


We also took a trial baiance and classified and aged th: 


laneous 


Accounts Receivable which follow: 





ES  dvucad apecbatVeustanevaceseehes $1,374.57 
nD as ee cngenee es Weases2 ceo 9.00 
Books and Reprints ............. 12.05 
EE 9 AEN s ari et acts ote obs oak 2.50 

DEE senigogue es da dawadedns se eeee $1,398.12 


Charges made during October, 
Charges made during September, 


Charges made during August, 1944. 
Charges made Prior to August 1, 1944 317.16 


TOTAL 


1944...$ 849.49 
1944 128.22 


103.25 


«$1,898.12 


The reserves for doubtful dues and miscellaneous acco 
ceivable, as adjusted, in our opinion are ample to cover p 
losses that might result in the-collection of the same. 


INVENTORIES 


The emblems on hand were counted by-us, and the in 


\ 


of paper and Transactions were verified by communicat! wit 


printers. These inventories were priced and computed by 
following Transactions were reported to us: 
Volume Year Quantity Price 
Prior Prior 1350 $1.00 
45 1939 139 1.66 
46 1940 74 1.25 
47 1941 43 1.32 
47 1941 150 (unbound) .96 
48 1942 9 1.42 
48 1942 150 (unbound) 1.07 
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RMANENT ASSETS 
wniture, Fixtures and Library are shown herein at the book 
ies without appraisal by us. We did, however, provide for 
reciation of furniture and fixtures at the rate of ten per cent 
annum. 
FERRED CHARGES 
We have deferred to future operations one-sixth of all the sub- 
iptions paid to H. P. A. C., since the payment of same are on 
alendar year basis and the fiscal year of the Society ends on 
tober 31 
COUNTS PAYABLE - 
4ll purchase invoices found on file that were applicable to the 
perations of the current fiscal period were listed and the proper 
bility therefor reflected in the attached Balance Sheet. 
\XEBS WITHHELD 
The sum of $1,085.06 represents taxes withheld from employees 
salaries paid during the month of October, 1944 and the addi- 
nal compensation set up as of October 31, 1944 
EFERRED INCOME 
The prepaid dues, classified as to membership, follow 


Members , $ 365.65 
Associates > ‘ 359.50 
Juniors .. 99.15 

TOTAL _.$ 824.30 


The above prepaid dues by elected members as well as the dues 
prepaid by candidates for membership in the additional sum of 
$293.13 are reflected on the attached Balance Sheet as deferred 
ncome. 

RESERVE FOR PUBLICATIONS 

In accordance with provisions made both in the 1943 and 1944 
budgets, we have reserved the sums of $3,400.00 and $3,500.00, re- 
spectively, to cover the publication of Transactions, Volumes 49 
and 50. 

FUNDS 
An analysis of the following Funds reflecting the changes that 


occurred in these accounts during the fiscal year ended October 
1, 1944, is included herein 


General Fund 

Reserve Fund 
Endowment Fund 

F. Paul Anderson Fund 
Permanent Building Fund 


The. Permanent Building Fund was created by virtue of the 
following resolutions which were adopted at the Council meeting 
of October 16, 1944: 

“That in accordance with Article B-xi, Section 8 of the By- 
Laws, that the reserve fund shall be increased to an amount 
equivalent to $15.00 per member as of October 31, 1944, by 
transfer of money in the General Fund to the Reserve Fund.” 

“That the amount of Initiation Fees in excess of the sum 
required to meet the requirements of the By-Laws for the 
Reserve Fund as of October 31, 1944, be allocated to the 
Permanent Building Fund.” 

The contributions to the said Permanent Building Fund during 
the fiscal year ended October 31, 1944, follow 


Initiation fees collected during the fiscal year 


eee Creme BE, BEG cian. cc ccccccccses .... $6,355.00 
Amount of Reserve Fund in excess of $15.00 
per member as of October 231, 1944...... 186.61 


Contributions made by 
New York Chapter a 
Western Michigan Chapter 


TOTAL 





There is included herein a complete financial report as prepared 
for the Committee on.Research setting forth the financial position 
of the Research Fund as of the close of business October 31, 1944, 
and the results from operations for the fiscal vear then ended. 

During the current fiscal year a final liquidating dividend of 
$6.86 was received from the Bank of U. S. in Liquidation, leaving 
a balance of $145.67 which we have written off to the Endowment 
Fund Account 

Respectfully submitted, 
Tusa & LaBella (Signed), 
Certified Public Accountants 
ited December 27, 1944 


BALANCE SHEET 

American Society of Heating and Ventilating Engineers 
New York, N. Y. 
October 31, 1944 


ASSETS 
NERAL FUND 
ASH 
On deposit . $21,522.73 
On hand oe ° 100.00 $21,622.73 


VYVESTMENTS (AT 
COST) 

Securities (Market 
Value $23,095.00) 
ADD: Accumulated 
interest . . 
ADD: Accrued interest 


SRTIFICATE OF 
INDEBTEDNESS ..... 92.45 


22,900.00 


$1,050.00 
105.00 1,155.00 24,055.00 





re 
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ACCOUNTS RECEIVABLE 


Membership dues 


LESS 409% for Re 
search 1,2 
LESS Reserve for 


doubtful 


Advertisers and Sun- 


dry debtors . 1,398 
LESS Reserve for 
toubtful ‘ : 100.00 


INVENTORIES 


Transactions—Copies 2,047.2 


Transactions— Pape: 


Guide Paper—1945 
Emblems 


EXCHANGE 

PREPAID TRAVELING 
Railroad scrip 

PERMANENT 
Library 
Furniture and fixture 2,92 
LESS: Reserve for 


depreciation 1,742 


DEFERRED CHARGES 
Prepaid H.P.A.C 


subscriptions 


RESERVE FUND 
Cash on deposit .. 
Securities at cost Mar 
ket value $52.548.00) 


ADD: Accumulated 


interest . 1,790.5 


ADD: Accrued interest 


ENDOWMENT FUND 
Cash on deposit . 

Cash on hand for deposit 
Securities at cost (Mar 
ket value $22,166.00) 

ADD: Accumulated 


interest £96 


ADD: As crued interes 


F. PAUL ANDERSON FUND 
Cash on deposit 
Securities at cost 


ADD: Accrued interé 


PERMANENT BUILDING FUND 
Cash on hand for deposit 
Due from Reserve Fund 


LIABILITIES AND 


GENERAL FUND 
LIABILITIES 


ACCOUNTS PAYABLE 
TAXES WITHHELD 
ACCRUED ACCOUNTS 
Additional compensation to 
DEFERRED INCOME 
Prepaid membership 


LESS: 40% prepaid to 


Research 


Dues prepaid by can 
didates for mem- 
bership ..... sééuen 


RESERVE FOR PUBLICATIONS 


Transactions (1943) Volume 
Transactions (1944) Volume 


TOTAL LIABILITIES 
GENERAL FUND .. 


NOTE “A” 
to the comments contained 


attached to and forming a part 


report 


RESERVE FUND 


Due to Permanent Building Fund 


Principal . sont 
Unexpended income 


ENDOWMENT FUND F 
F. PAUL ANDERSON FUND 
Principal . rer reTr 

Unexpended income 
PERMANENT BUILDING FUND 
Principal ......- ay : 


Journal Section 


This Balance Sheet is subject 


CAPITAL 


6,900 


$13,718 


42,482 


1,551 


54.8 


1.008 





4/ 
f Se ) 
t] 
6. 406.¢t 
“ 4 
“* 
i] ] 21.48 
7,351.94 
$146.2359.1¢ 
64 
06 
: 
00 
41 
32 $56,200.73 
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STATEMENT OF INCOME 


American Society of Heating and Ventilating Engi 
New York, N. Y. 
For the Fiscal Year Ended October 31, 1944 


INCOME 


INCOME FROM MEMBERS 
DUES—RENEWALS 
Members and Asso- 





AND EXPENSES 


neers— 


ciates shed beware seco $47,556.00 
LESS. Cancellations 2,792.00 0 $44, 764.00 
LESS: 40% to Research F und 17,905.60 $26,858.40 
Junior and Students ....... 1,473.00 
LESS: Cancellations ...:........ 1,138.00 $27 


335.00 
DUES—NEW MEMBERS 


Members and 6,925.00 


Associates 


,996.40 


LESS: 40% to Research Fund... 2,770.00 4,155.00 
Juniors and Students ............ 277.50 4,432.50 
TOTAL DUES .............. 32,428.90 
OTHER INCOME 
Ra. Se ee 6,355.00 
Emblems and Certificate Frames 277.45 6,632.45 


TOTAL INCOME FROM MEMBERS... 
INCOME FROM PUBLICATIONS 


ee peeben 15,999.96 
Guide Sales and Advertisements 

Per Schedule attached ........... 4,013.07 
Sale of Transactions ....... arr 730.34 
Income from Books, Re prints, Ete 482.81 


INCOME FROM INVESTMENTS 
Interest—Savings Accounts 
Interest—Sex 
Interest—Certificate Frames 


pe Rl 
EXPENSES 
OPERATING EXPENSES 
a xn, eee $ 2,179.10 
Council travel and meetings . 2,894.84 
Membership Committee 2,435.65 
Admissions and Advancement 

NS = Bir s c sce eevleaecc 246.04 
Constitution and By-Laws 

ee aon ec aden ones 214.43 
Nominating Committee ‘ : 64.72 
Chapter Relations Committee. 

Chapter records ........... 400.76 
War Service Committee ... “- 66.15 
Chapter Develop ment < ‘ommittee 186.50 
Chapter Delegates’ travel. ; 2,815.24 
A. S. A. Membership 100.00 
Membership certificates .......... 199.62 
Medals and awards 320.: 12,123.40 


MEETING EXPENSES 
DD «sv den women ot ee rh cies 3,221.30 
Speakers to ( ‘hs apters on 716.77 
Chapter meeting allowance 900.00 


4,838.07 


PUBLICATION EXPENSES 

Members’ subscriptions H.P.A.C.. 

Guide publication and distribution 
—Per Schedule attached 


6,294.53 


48,949.28 


Transactions ....... what 7 3,689.47 
Membership roll > ye ; 1,599.98 
Standards (ine luding Codes) 33.99 60,567.25 
HEADQUARTER’'S EXPENSE 

Salaries—Secretary and staff 21,995.88 
Additional compensation ian : 3,952.93 
Traveling—Secretary and staff 1,160.76 
OR ERE Ae 3,635.62 
0 ot, bes cuted iin aaa 766.57 
TS: Webukvacddewes 199.62 
ED cinta eh oe oadwd 5600 COKE ws 2,158.76 
PS eee 971.69 
CO SEO oid a a p04 0.0 Kb0 onder ‘ 657.43 
Addressing and address changes. 143.30 
Professional serv ices Ne 800.00 
Bank charges ............ ‘ 78.98 
Depreciation ‘of furniture and 

fixtures tipaeumwhe’ rr re 292.40 
General office expense ..... 892.68 


TOTAL HEADQUARTER'’S 


eee ae $37,706.62 
LESS: 30% to Guide .......... 11/311.99 26,394.63 
NET INCOME .......... ‘ ne 


DEDUCT: COU NCIL oops 
PRIATIONS 


Initiation fees to Fertment 


Building Fund .......... 6,355.00 

Special appropriation to Rese arch. 10'000.00 

EXCESS OF EXPENSES OVER ’ see 
INCOME FOR THE YEAR 


150 





ED, Sin oes cas ; 456.17 


71,226.18 


563.69 


“$110,85 1.22 


103,923.35 


6 927 87 


16,355.00 


$ 9,427.13 


STATEMENT OF INCOME AND EXPENSES—GUIDE 

American Society of Heating and Ventilating Engineers 
New York, N. Y. 

For the Fiscal Year Ended October 31, 1944 


INCOME 
Guide advertisements . $22,868.25 
LESS: Discounts ....... 518.31 $22,349.94 
Guide copy sales ....... is 31,663.13 
TOTAL INCOME . $54 


COST OF 1944 GUIDE 
EDITING AND PRINTING 





SE. Siac. wih od ete chev hss oc 4,065.56 
Composition and presswork 10,258.04 
ie oe eta a ts be 4,170.00 
Mailing, expressage and cartons 666.89 
Engraving and art work ' 441.44 
Editorial salaries ..... od 4,116.04 23,717.97 
ADVERTISING SALES PRO- 
MOTION 
nh”) 7 whe d Galh cn bee « 5,556.62 
Traveling, etc 1,670.03 7,226.65 
COPY SALES, PROMOTION AND 
DISTRIBUTION 
Printing, multigraphing, etc. ..... 1,895.29 
Mailing, expressage and pone ge... 4,132.16 
DE - wAennnadevonedat sikh 77.67 6,105.12 
GUIDE COMMITTEE EXPENSE 587.55 
Wns: nrkiakdaes 29 
APPORTIONABLE EXPENSES 99 
TOTAL COSTS AND EXPENSES {8 
NET INCOME FROM GUIDE OPERATION TO 
RESEARCH FUND $ 
BUDGET COMPARISON—SOCIETY ACTIVITIES 
American Society of Heating and Ventilating Engineer 
New York, ! : 
For the Fiscal Year Ended October 31, 1944 
INCOME 
In- 


Budgeted 


creases 


Actual 


MEMBERSHIP INCOME 


DUES—RENEWALS 








100—-Members $30,071.50 $ 29,930.00 $ 141.50 
101—Associates 14,692.50 17,820.00 $ 
102—Juniors 1,100.00 3,200.00 21 
103—Students 38.00 125.00 
45,902.00 51,075 00 141.50 
DUES—NEW MEMBERS 
104—Members - 1,980.00 1.759.00 
105—Associates . 3, ORG 00 1,980.00 1,206.00 
106—Juniors 265.00 400.00 
107—Students 12.50 75.00 
7.202 50 4. $25.00 3,065.00 
TOTAL DUES "$53,104.50 $55,510.00 $ 3,206.50 $ 
OTHER INCOME 
108—Initiation fees 6,255.00 750.00 1. 605.00 
109-110—Emblems and 
Cert. Frames a 277.45 0.00 227.45 
. 6.f 29 45 2,800.00 3,832.45 
TOTAL INCOME , 
FROM MEMBERS. $59,836.95 $ 58,310.00 $ 7,038.95 $ 5,51 
INCOME FROM PUBLI- 
CATIONS 
115—Editorial contract.. $15,999.96 $16,000.00 £ 
116—Guide sales and > 
"  - er 54,013.07 46,000.00 $ 8,013.07 


730.34 600.00 


117—Sale of Transactions 
118—Income from books, 
reprints, etc. 482.81 250.00 232.81 
119—Sale of Codes —0— 25.00 
71,226.18 62,875.00 8,376.22 


INCOME FROM INVEST- ‘ 


MENTS 
125—Interest—Savings 
accounts : 104.88 200.00 
126—Interest- Sec urities. 456.17 750.00 29 


127—Interest—Cert. of 








Indebt. .. ene 2.64 2.00 64 
563. 69 “952 00 64 
“131,626.82 122,137.00 15,415.81 _ 
COLLECTION OF PRIOR 
»: ' y Bol: sae ‘ 4,227.00 2,741.00 1,486.00 
TOTAL INCOME P $135,8 853 3.82 $124, 87 8.00 $16, 901.81 $5 ’ 
EXP ENSES 
OPERATING EXPENSES 
150—President’s Fund...$ 2,179.10 $ 2,500.00 $ 
151—-Council travel to 
meetings ........ 2,894.84 2,500.00$ 394.84 
16 Executive Committee —0- 100.00 1 
161—Finance Committee —0- 200.00 9 
162—Membership Com- 
SENS isdetncexas 2,435.65 2,500.00 f 
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\—Admissions and 














Adv. Comm. . 246.04 150.00 96.04 
‘1—Constitution and 

By-Laws Comm.. 214.43 150.00 64.43 
2—Nominating Comm. 64.72 150.00 85.28 
3c—Chap. Rel. Comm. 

—Chap. records... 400.76 _ 400.76 

4—War Service Comm. 66.15 1,500.00 1,433.85 
5—Chapter Develop- 
ment Comm. 186.50 —0- 186.50 
’3B—Chapter Delegates 

DS aha te er hewe a a 2,815.24 2,200.00 515.24 
1—A.S.A. membership. 100.00 100.00 —U- 
4—Membership certifi- 

ES Cae in ol nn eds 199.62 200.00 38 

6—Medal and awards. 320.35 200.00 120.35 
“12, 123. 40 12,550.00 1,778.16 2,204.76 
MEETING EXPENSES 
i63—Meetings .......... 3,221.30 3,000.00 221.30 
\72A—Speakers to Chap- 

aS 716.77 1,200.00 483.23 
27—Chapter meeting 

allowance .-+r..... 900. 00 900.00 

4, 838. 07 5,100.00 221.30 183.23 
PUBLICATION EXPENSES 
200—Members subscrip- 

tion H.P.A.C -- 6,294.53 6,000.00 294.53 

305-326—Guide Publ. and 

Dt ssghnseve< 48,949.28 44,060.00 4,889.28 
202—Transactions ...... 3,689.47 3,500.00 189.47 
203—Membership roll 1,599.98 1,500.00 99.98 
164—Standards  (includ- 

ing Codes) ...... 33.99 150.00 116.01 

60,567.25 55,210.00 5,473.26 116.01 
HE ABGU ARTERS 

PENSES 

210“Salaries—Secy r and 
eke Sie beware 21,995.88 21,500.00 495.88 
211—Aaditional compen- 

Gee nhéee0c< 3,952.93 3.000.00 952.93 

12—Traveling—Secy. 

0 rae 1,160.76 1,200.00 39.24 
213—Rent and light --- 8,635.63 3,600.00 35.62 
214—Telephone ....... ‘ 766.57 700.00 66.57 
215—Telegraph ......... 199.62 200.00 38 
216—Postage ih ae 2,158.76 1,600.00 558.76 
217—General printing 971.69 900.00 71.69 
218—Office supplies 657.43 600.00 57.43 
219—Addressing and 

address changes.. 142.30 200.00 56.70 
220—Professional services 800.00 800.00 
221—Bank charges 78.98 50.00 28.98 
222—Depreciation—Furn 

. ae 292.40 250.00 42.40 
228—General office e xP. 892.68 600.00 292.68 

TOTAL HEADQUAR-| 
TERS EXPENSES 37,706.62 35,200.00 2,602.94 96.32 
LESS: 30% charge to 
Guide den be@aaa ee 11,311.99 10,560.00 751.99 
26,394.63 24,640.00 1,850.95 96.32 
INITIATION FEES To 
BUILDING FUND ..... 6,355.00 2,750.00 3,605.00 
COUNCIL APPROPRIA- 
TION TO RESEARCH. 10,000.00 10,000.00 
TOTAL EXPENSES. .$120,2 278. 8.35 $110,250 oF 50.0 0.00 $12,928.67 $ 2.900.32 
CONDENSED FINANCIAL REPORT 
RESEARCH FuND 
Oct. 31, 1944 
Assets 
Cash on hand and on deposit..... ; $27,650.02 
Laboratory equipment, furniture and fixtures 6,359.53 
I !: .nataws ate vs 644 , 1,325.00 


TOTAL RESEARCH FUND 
Endowment Fund 


Liabilities and Funds 
Accounts payable and taxes . 
Unexpended balance of Coun il approp ris ation 
Deferred income—earmarked projects 
Prepaid dues for 1945 
Research Fund 


FUND 


TOTAL RESEARCH LIABILITIES AND 
en”. ok 2: aces ean beees Nand i's ee eek 
ANALYSIS OF RESEARCH FUND 
nn. GOGO. 5 i ceca acbnbcbweneewtc ces 
/ Additions 
Refund—University of Wisconsin. $1,185.85 
Equipment, furniture and fixtures 6,601.27 $7,787.12 





Deductions 
Exeess of expenses over income for fiscal 
vear ended Oct. 31, 1944. 
NET REDUCTION 


Balance Oct. 31, 


1944 per balance sheet...... 
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STATEMENT OF INCOME AND EXPENSES 
FOR THE FISCAL YEAR ENbDEp OcToseEer 31, 1944 
INCOME 
From A.8.H.V.E. 
40% of 1944 and prior years dues collected $21,503.60 
Special Council appropriation 6,598.05 $28,101.65 
Contributions—Per Schedule 
EE odadsen aéaeee tam muke ; $ 4,803.00 
NN EE ere 316.75 
Glass Study bal: ance from pric wr year 1,088.38 6,208.13 
Interest from Bank Deposits 37.63 
TOTAL INCOME $34,347.41 
EXPENSES 
Chairman and Committee 
EE dtc on bb 00 0 $ 673.07 
Chairman's Office ..... reg 102.31 
Professional Services 200.00 975.38 
Research Laboratory 
Salaries—Administrative and 
Technical ....... $16,101.83 
Salaries—Clerical (N. Y. and 
Laboratory) ‘ . 3,901.33 
, 1,385.87 
PEED abe ndenecencs< 283.82 
Telephone and Telegrap yh 308.56 
Office Expenses and Supplies 746.13 
Printing and Mimeographing 950.00 
Library and Periodicals 217.30 
Laboratory Materials and 
Supplies ... “fi 1,504.61 
DEED 10 3066 dddbucevecce 231.01 
Depreciation Equipme nt and 
Fixtures ..... 340.71 
Unallocated ... Sia 133.10 
Taxes (Cleveland rent) 1,855.00 
Property Insurance 288.55 
Heating nae 385.00 
Electricity ...... (eeaned . 86.50 
en gdedass rer sxcesensaee 12.96 
Na 5 ode ee abo we 7 13.50 
SE sccuczeaneeas cena 516.40 
Building Maintenancé 16.48 29,278.66 
Cooperative Research 
University of California $ 1,600.00 
University of Minnesota 1,200.00 
Case School of Applied Science 2,000.00 
Oregon State College 500.00 
Texas A & M College 250.00 
Cornell University 500.00 
University of Pe nnsylv: ania 600.00 6,650.00 
Special Council Appropriation 
Expended part of $10,000.00 Grant... 6.598.05 43.502.09 
EXCESS OF EXPENSES OVER IN‘ 154.68 


‘OME $ 9 


B. M. Woods, Chairman of the Finance Committee of 
the Council, presented his report. 


The Committee had undertaken to appraise the financial 
condition of the Society and its policies of using its funds 
with special reference to the future developments in the 
Society. 

Charts had been prepared to show the year by year 
growth in resources, membership, expenditure and income, 
and it was the plan of the committee to keep the charts 
up to date to enable any members to appraise the general 
condition of the Society. 

Dr. Woods presented a slide showing the number of mem- 
bers who joined each year and pointed out that during the 
last two years the increase in number of members was ap- 
proximately 1000. 

The average age of Society members is approximately 
45 years according to another study which had been made. 

Employee benefit plans were being considered with refer- 
ence to the headquarters personnel and laboratory staff. 


Careful consideration was being given to the various 
Society Funds to determine whether they were in such a 
form that the Society could make desired use of them. Dr. 
Woods stated that the principal funds were Endowment, 
Research, and General Funds, and that the use of these 
funds was subject to the following limitations: 


The Endowment can only be invested in U. S. Govern- 
ment securities and only the interest from it may be used 
by the Society. A constitutional amendment would be re- 
quired if it were desired to use the fund for the purpose of 
acquiring a headquarters building or home for the Society. 

The Research Fund, according to the Constitution, is to 
be accumulated to an amount of $15 per member. The 
Fund, therefore, grows with the membership. Not more 


151 











than 20 per cent of the Reserve Fund may be expended 
in one year and then only for emergency purpose. The 
Fund must be’ invested at least one-half in U. S. and 
Canadian Government securities and the remainder in in- 
vestments approved by the State of New York for savings 
banks and trust companies. 

The General Fund represents working capital and is in 
a fluid condition so that it can provide considerable work- 
ing capital. 

Dr. Woods stated that a joint study is being made by the 
Committee on Research and the Finance Committee of the 
administrative operation of a plan which will insure a per- 
manent and continuing policy of liberal support for Society 
Research worthy of the traditions and activities of the 
Society. 

The next was report of the Membership Committee 
by the Chairman, M. F. Blankin, Philadelphia, Pa. Mr. 
Blankin stated that in 1943 Society membership had 
dropped to 3006 members from a peak of 3200 in 1940. 
A potential membership of 5000 had been considered 
possible by Mr. Blankin and he had, therefore, in- 
augurated an energetic campaign to increase mem- 
bership. 

During 1944, 752 new members had been elected and 
125 applications were awaiting action by the Committee 
on Admission and Advancement. Society membership 
on January 19, 1945, had reached a total of 3938, which 
represented a 3344 per cent increase in two years. Mr. 
Blankin paid tribute to the activities of members of 
various Chapters and made special reference to the 
five new Chapters which had accounted for approxi- 
mately 250 new members, Central New York, Central 
Ohio, Denver, Memphis, and Utah. 

President Downs suggested that during 1945 the So- 
ciety could easily reach a membership of 5000. 

President Downs then introduced Homer Addams, 
New York, N. Y., a Charter Member and past presi- 
dent of the Society, and several other past presidents, 
among whom were, J.F. McIntire, Detroit, Mich., 
E. Holt Gurney, Toronto, Can., and M. F. Blankin. 

L. F. Collins, Detroit, Mich., presented his paper 
on Studies of the Mechanism of Solution of CO, in Con- 
densates Formed in the Steam Heating Systems of 
Buildings (published in January 1945 Journal Section, 
Heating, Piping & Air Conditioning), and D. S. McKin- 
ney, Pittsburgh, Pa., presented the paper Preventing 
the Solution of CO, in Condensates by Venting of the 
Vapor Space of Steam Heating Equipment, prepared 
by D. S. McKinney, J. J. McGovern, C. W. Young, and 
L. F. Collins (published in February 1945 Journal Sec- 
tion, Heating, Piping & Air Conditioning). 

E. W. Guernsey, Baltimore, Md., presented a written dis- 
cussion to be published in 1945 Transactions. Dr. Guernsey, 
basing his comments upon tests conducted for the Con- 
solidated Gas, Electric Light and Power Co., Baltimore, 
stated that while it might not be practicable to apply vent- 
ing in all desired places to reduce CO, corrosion a thorough 
knowledge of the factors which influence the entry of CO, 
into condensates would be of value in designing products to 
minimize CO, solution. 

These papers, in his opinion, provided additional assur- 
ance that the solution of gases in steam heated equipment 
occurred as would be expected from the application of estab- 
lished principles. 

Dr. Guernsey suggested that the cause of an increased 
solution of CO. in some cases was the falling of condensate 
through regions of higher CO, concentration. 

P. H. Weitzel, Dayton, Ohio, asked about the generally 
accepted source of CO:. 

D. M. Hummel, New Haven, Conn., asked whether CO, 
corrosion could be detected by distinctive symptoms. 
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G. W. Hayes, Boston, Mass., cited his experience in 
ducing corrosion in return lines from 30,000 sq ft of st; 
radiation by returning the condensate to a vented recej: 
Whereas pipes formerly failed due to corrosion in six ye 
the piping from the vented receiver to the boilers had } 
in service 18 years. He inquired whether the author 
lieved the venting of the receiver was the cause of 
improvement. 

Author’s Closure: Mr. Collins in closing the discus 
informed Mr. Weitzel that the principal source of CO 
steam was the calcium and magnesium carbonate presen 
the feed water. CO, was liberated by the decomposi 
of the carbonates. 

In reply to Mr. Hummel, Mr. Collins stated that w) 
oxygen corrosion usually causes a pitted surface in w} 
there is an accumulation of insoluble deposits, carbon d 
ide corrosion is typified by clean, evenly thin surfaces ; 
in partially filled lines, usually by grooving action along 
bottom. 

The author felt unable to comment on Mr. Hayes’ ins: 
lation without having more information about it, but 
say that under certain circumstances a receiver vented 
the atmosphere might introduce oxygen and thereby 
crease the amount of corrosion. 

The author called attention to the word increase in | 
20 of the 1st column of page 41 of the first paper presented 
which should have been stated as a decrease. 


President Downs thanked the authors and Dr. Gue: 
sey for the excellent presentation and comments and 
then introduced Prof. E. B. Watson, Ithaca, N. Y., who 
presented an abstract of the papers Summer Weather 
Data and-Sol-Air Temperature—Study of Data for New 
York City, by C. O. Mackey and E. B. Watson, and 
Summer Weather Data and Sol-Air Temperatur: 
Study of Data for Lincoln, Neb., by C. O. Mackey: 
(data on New York City published in November 1944: 
data on Lincoln published in January 1945 Journal Sec- 
tions, Heating, Piping & Air Conditioning). 


John Everetts, Jr., San Francisco, Calif. (Written): The 
authors of this paper are to be complimented upon their 
study and presentation of a subject which has heretofore 
been quite nebulous and irrational in spite of its importance 
to the air conditioning engineer. 

The effect of solar radiation on an air conditioned space 
has been guessed at for years. In most cases, the guess has 
been conservative or the solar radiation load has been smal! 
compared to the total load and consequently, the results 
have not been disastrous. 

The only point to which I wish to take exception is the 
statement attributed to Dr. I. F. Hand, U. S. Weather 
Bureau, that he believes that solar radiation values for New 
York City are representative of average large city condi- 
tions. This is not true. 

From the study of weather data made by Albright* and 
Everetts} from 1931-1937, it was found that dust and dirt 
contamination in the atmosphere had little effect upon the 
solar radiation as compared to the effect of haze and light 
fog. 

A recheck of 12 cities where solar intensities are recorded 
show the following comparison with New York City taken 
at a value of 100 per cent: 

East: Washington, D. C.—103 per cent; Boston, Mass.—97 p< 
cent; Ithaca, N. Y.—100 per cent; Newport, R. L—99 per cer 
State College, Pa.——104 per cent. 

Midwest: Nashville, Tenn.—-113 per cent; Madison, Wis 
per cent; Lincoln, Nebr.—117 per cent. 

West Coast (South): Fresno, Calif.—151 per cent; Davis, C 
—156 per cent; Riverside, Calif—134 per cent. 

These percentages are based upon the mean solar in- 
tensity for the months of June, July, August, and Septem- 
ber, and are indicative of a trend based upon factors other 
than latitude, physical size of the city, and atmospheric 


contamination. 





*Analysis of Summer Weather Data in the United States 
J. C. Albright. (ASHVE Transactions, Vol. 45, 1939, p. 397.) 

+Application of Summer Weather Data in Design, by 
Everetts, Jr. (ASHVE Transactions, Vol. 45, 1939, p. 431.) 
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The material contained in this paper is of such im- 


portance that I would like to submit two recommendations 
for consideration by the Society. 

1. hat the data contained in the subject paper be studied 
by the TAC on Cooling Load in Summer Air Conditioning 
to determine the practical value of these data as applied 

esign. 
ws That, if these data are found useful in design, the 
authors be requested to continue their studies for those 
cities where solar radiation readings are taken and that the 
work be done in conjunction with the TAC on Weather 
Design Data. 

1 would like to take this opportunity to thank Prof. 
Mackey and Mr. Watson for their valuable contribution to 
the Society. 

G. V. Parmelee’, Cleveland, Ohio. (Written): The au- 
thor’s concept of the sol-air temperature has been of 
considerable aid in the solution of periodic heat flow 
problems. A single variable now replaces the two variables, 
outdoor air temperature and solar intensity. The values 
are dependent upon the assumption of an outdoor air film 
coefficient which is ordinarily a function of wind velocity. 
This coefficient also includes the effect of radiation ex- 
change between a surface and its surroundings. 

It seems to me that the concept of sol-air temperature 
might to advantage be extended to include all radiation 
effects. The air film coefficient used would be strictly a 
function of velocity. The reasoning back of this statement 
is based upon the fact that the radiation and convective 
heat transfer are not at all times additive. Study of a 
paper* previously published yields some interesting data. 
For example, curves were drawn for a 2 in. concrete roof 
with a smooth asphalt finish. Between the hours of 9:00 
pm. and 6:00 a.m. the temperature difference between 
the air and the top surface of the roof ranged from zero 
to one degree, averaging about one-half degree. The wind 
velocity averaged about 4 mph during this period. The 
average temperature of the roof dropped steadily one de- 
gree or more per hour. Based upon the heat capacity of 
6.92 Btu per (sq ft) (degree) as given in a paper’ pub- 
lished in 1942 on the same subject, heat stored in the roof 
was being lost at the rate of 7 to 20 Btu per (sq ft) (hour). 

During the early part of the period heat was being gained 
from the outdoor air at the rate of 3 or 4 Btu per (sq ft) 
(hour) and was lost from the under side of the roof at 
the rate of 4 to 9 Btu per (sq ft) (hour), while the roof 
lost stored heat at the rate of 14 to 25 Btu per (sq ft) 
(hour). 

In the last part of this period heat was gained 
from the room at the rate of 2 or 3 Btu per hour and 
was lost to the outdoor air at about the same rate. In 
brief, heat was being lost by the roof at a much greater 
rate than could be accounted for by application of com- 
monly accepted film coefficients and the measured heat flow 
rates, because of the large heat loss by radiation to the 
night sky. 

Heat gains in the early morning hours are not of great 
interest, but performance of a roof or wall during the 
day is certainly affected by its previous history. Possibly 
a better agreement between test results and theoretical 
calculations could be obtained if consideration were given 
to nocturnal radiation effects. Although the clear night 
sky is sometimes considered as a black body at —40 F, 
some experimental work should be carried out to accurately 
measure the magnitude of this effect. 

Victor Paschkis*, New York, N. Y. (Written): The ap- 
proximate method described by Mackey and Wright’ is 
based on the use of the fundamental harmonic in Fourier’s 
analysis. In simple words, in the approximate solution an 
equivalent sine wave curve for the sol-air temperature is 


Research Fellow, Fenn College. 

‘Summer Cooling Load as Affected by Heat Gains Through Dry, 
Sprinkled and Water Covered Roofs, by F. C. Houghten, H. T. 
a and Carl Gutberlet. (ASHVE Transactions, Vol. 46, 1940, 
. & >) 

"Heat Gain Through Walls and Roofs as Affected by Solar 
Radiation, by F. C. Houghten, E. C. Hach, S. I. Taimuty and Carl 
Gutberlet. (ASHVE Transactions, Vol. 48, 1942, p. 91.) 

_ “Research Associate, Dept. of Mechanical Engineering, Colum- 
hla University. 

Periodic Heat Flow—Homogeneous Walls or Roofs, by C. O. 
Mackey and L. T. Wright, Jr. (ASHVE Journal Section, Heating, 
Piping & Air Conditioning, September 1944.) 


used instead of the actual curve. As shown by the authors 
in their appendices A and C this causes an appreciable 
error: the maximum rate of heat transfer from the inside 
surface was 25 per cent higher than the actual maximum 
rate, and the time of the maximum was one hour later 
than the actual time. 

These discrepancies were found for a sol-air tempera- 
ture as per Fig. 3 of this early paper. 

Now the sol-air temperature as per Fig. 1 to 3 of the 
present paper appears to be less similar to a sine wave 
than Fig. 3 of the earlier paper. Therefore, it might be 
expected that the errors due to the approximate method 
might be larger than those in the original article. It would 
be interesting if the author in his closure would show to 
what extent it is still permissible to use the approximate 
method. 

W. H. Carrier, Syracuse, N. Y., expressed admiration 
of the ingenious use of sol-air temperature but stated that 
it was of little practical application in many cases because 
the average difference in load between a sunny and a cloudy 
day of the same temperature was about 8 to 10 per cent 
for a building having an average amount of window area. 
He pointed out that for a room with southern exposure the 
load including normal lighting load might be about 125 Btu 
per square foot without sun effect and about 150 Btu (aver- 
age), for three hours only, with the sun effect. The maxi- 
mum of 150 Btu would apply to only about one-fourth of 
the surface. Hence the difference should be divided by 4 to 
obtain an idea of the sun effect. The sun effect on walls 
would also be less than on glass. 

Dr. Carrier referred to tests made in Detroit for which 
results had been presented in papers previously submitted 
to the Society. The tests showed a very small effect from 
heat transmitted through the wall at the time of peak load. 
For example, the thermal lag in a 13 in. brick wall was 
more than 12 hours so that there was a minimum heat 
transfer through the walls when the transmission through 
glass from direct sunlight was at a maximum. In the tests 
referred to, the effect of the heat transferred through the 
wall at time of peak load was small enough to be neglected. 

In rooms used in process work at lower temperatures or 
in southern climates the heat transfer through the wall 
might be positive at all times. An analysis of temperatures 
for Shanghai indicated that the maximum sun effect was 
equivalent for the entire building of a 7 deg rise in outdoor 
temperature. 

The maximum sun effect would occur in a factory build- 
ing having a slab roof (usually 4 in. concrete and 2 in. 
planking), but in an office building its effect would be small 
except on the top floor. Whatever its effect might be it was 
nevertheless important to determine the sun effect. 

A knowledge of sol-air temperature effect would be of par- 
ticular value in selecting for a laboratory test room an 
outside temperature which would be equivalent to the effect 
of the sun and surrounding air upon any assumed combina- 
tion of glass and wall area. 


Dr. Carrier emphasized the fact established in the paper 
that the sol-air temperature would be invariable regardless 
of the indoor temperature or the construction of a wall. 

L. T. Avery, Cleveland, Ohio, remarked that engineers 
should consider carefully the effect of sun load because 
many air conditioning systems failed because of its effect 
which normally might equal 279 Btu per square foot for a 
western window. 


C. M. Ashley, Syracuse, N. Y., referred to the value of 
solar radiation, which at one hour before sundown was 160 
Btu per (sq ft) (hr) in New York City and 124 in Lincoln 
and which is shown as approximately 50 in THe GutpE. 
The difference suggested the need for examination of the 
source of the Guide data. Attention was called to the fact 
that values on the New York curve were smaller in the 
morning and larger in the afternoon than for Lincoln. 


Authors’ Closure: Professor Mackey referred to the 
method of combining air temperature and solar radiation 
and stated that they were combined only when they oc- 
curred on the same day at the same hour. 

The author thanked Commander Everetts for his correc- 
tion of the quotation from Dr. Hand. 

Referring to the comments of Professor Parmelee, the 
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author agreed that there should be some correction in sol- 
oF ge as rae for radiant heat loss from a building at 
night. 

Although heat transferred through the walls might be 
unimportant as mentioned by Dr. Carrier, its value could 
now be accurately determined and therefore it would be 
worthwhile to ascertain its effect in the opinion of the 
author. 

Professor Mackey expressed appreciation of Dr. Carrier’s 
reference to the sol-air concept as new. The authors also 
believed that it was the first attempt to combine air tem- 
perature and solar radiation. He pointed out the value of 
the sol-air temperature for laboratory use in which it could 
be used to simulate the effect of any desired cycle of tem- 
perature and sunshine on the walls of a test room having 
no exposure to sunlight. 

President Downs announced that A. O. May, Chi- 


cago, Ill., would present a resolution from the Chapter 
Delegates Committee. 

Mr. May presented the following resolution, passed 
by the Chapter Delegates Committee, for the purpose 
of improving the method of selecting Society nominees 
for office: 


The Nominating Committee shall consist of eleven mem- 
bers of the Society qualified to vote, who shall have held 
membership in the Society for at least the five previous 
years. Seven members of the Committee and an alternate 
to be elected by the Chapter Delegates in attendance at the 
meeting of the Chapter Delegates Committee to be held the 
first day of the Annual Meeting. Four members of the 
Nominating Committee and an alternate to be elected by 
the Council at the previous Fall Council meeting. 

It shall be provided that no member of the Nominating 
Committee shall be a member of Council, and that no 
two members of the Committee shall come from the same 
Chapter area, and at least one from each regional area to 
be established. 

Round trip railroad fare and lower berth shall be paid 
to the members of the Nominating Committee in attendance 
at the Semi-Annual Meeting where the final selection of 
nominees shall be made. 


C. F. Boester, Lafayette, Ind., stated that the reasons for 
submission of the resolution had not been given. He advo- 
cated the retention of the present method of making nomi- 
nations because he felt that a larger number of members on 
the Nominating Committee provided a better representation 
than would a smaller number. He pointed to previous 
Society officers as examples of the effective functioning of 
the present system, and advocated the selection for office of 
men who had served the Society through presentation of 
papers and service on the Research and other committees. 

F. W. Legler, Minneapolis, Minn., spoke in favor of the 
present method of selecting nominees because he felt that 
the Western Chapters now had adequate representation 
while a change might reduce it. 


Dr. Carrier suggested that Mr. Jones present the view- 
point of past presidents. He advocated that nominees should 
be selected for the good of the Society regardless of re- 
gional interest. 

Mr. Jones mentioned that consideration had been given 
to suggestions for changing the Nominating Committee 
almost every year during the past twenty. He recalled that 
while there had been occasional instances of politics and 
log rolling, the present method had worked quite well. 

Mr. Jones cited instances in which the Nominating Com- 
mittee members who selected nominees in June were alter- 
nates who were not familiar with previous consideration 
of candidates at the Annual Meeting. In the past, he said, 
the same men often represented chapters for many years 
in succession because they were the only ones going to the 
meeting from the chapter. They had served the Society 
well because of their keen interest in its affairs. 

While Mr. Jones emphasized that he did not speak in 
favor of the motion, he felt that the number of Nominating 
Committee members which should be selected by the Chap- 
ter Delegates should be five rather than seven. If the pres- 
ent system serves the Society best, Mr. Jones preferred 





to keep it but if it should not do so then he advocated e,,,), 
for an improved system. 


J. D. Slemmons, Columbus, Ohio, spoke in favor + the 
present method of making nominations and stated t t ¢), 
rapid growth and even the formation of the Centr: ();, 
Chapter was due to the opportunity afforded the ( apte, 


te participate in Society matters. He believed the gs, 
Neminating Committee procedure maintained a clo © op. 
tact of Chapters with Society affairs. 

Mr. Blankin stated that favorable action on the esoly. 
tion could only send it to the Constitution and B: Lay, 
Committee, after which it would be presented to So. 
ciety for adoption when prepared in the proper for He 
stated that Mr. May had not read the last part of th. res 
lution which was as follows: 

If this resolution meets with the approval of + 
attendance at the 5ist Annual Meeting of the Soc ty ;, 
Boston, it is then recommended that the final draft of th. 
resolution be referred to the Committee on Constituti.» an) 
By-Laws for proper drafting, so that the change (» th 
Constitution and By-Laws can be submitted for vote os 
the Society in the regular way at the next Semi-An» wal! o; 
Annual Meeting of the Society. 

Mr. Blankin gave as reasons for the resolution: («) th, 
difficulty of having the same representatives at the January 
and June meetings, (6) the difficulty of obtaining a quorum 
at the meetings, (c) the increasing expense to the Societ: 
of a large committee which might amount to $3000 per 
year, (d) the lack of representation of approximately 
per cent of the members who were not Chapter members, 

Mr. Jehle inquired whether the proposed resolution stipy. 
lated that the seven members were to be selected by dele. 
gates in attendance at a national Society meeting and als 
asked whether the proposed plan would reduce Societ; 
expense. 

Mr. May read the resolution again and explained that th: 
Chapter Delegates would select from their number a repre. 
sentative for several chapters which would constitute , 
zone. 

Mr. Blankin explained that the Chapter Delegates Com. 
mittee was in existence as a Constitutional Committee and 
that its expenses were authorized. 

President Downs added the comment that the expenses 
of Chapter Delegates were authorized by the Council only 
He also pointed out that the authority for the Nominating 
Committee was the By-Laws and not the Society Con- 
stitution. 

It was moved by Mr. Jones and seconded by Mr 
Blankin: 

THAT the resolution be referred to the Counc 
for transmission to the Constitution and By-Laws 
Committee with instructions to present the resolv- 
tion in proper form for Society action at a later 
meeting. 

Mr. Avery reminded the members present that by previou 
action at the Annual Meeting in Cincinnati the Society had 
voted against a Constitutional Amendment which would 
reduce the Nominating Committee from 31 to 6 members 
He advocated that the motion be voted down unless the 
members intended to vote for the resolution when the Con- 
stitution and By-Laws Committee would present it for 
Society action. 


The motion was approved by a 52 to 38 vote. 

President Downs called for the Report of the Tellers 
of Election for Officers and Committee on Research 
and C. S. Koehler, New York, N. Y., presented the re 
port (published in the February 1945 Journal Section 
p. 107). 

The meeting adjourned at 5:45 p. m. 


Second Session—Tuesday, January 23, 9:30 a.m 


The second session convened at 9:30 a. m. with Vice 
Pres. C.-E. A. Winslow, New Haven, presiding. 

Chairman Winslow called for the Report of the Com 
mittee on Research (complete report to be published 
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which was presented by Prof. G. L. Tuve, Cleveland, 
Ohi. chairman. 

Chairman Winslow expressed his appreciation of the 
excellent work done by Chairman Tuve and Cyril Tas- 
ker, Director of Research, in organizing the research 
program and establishing the new Research Laboratory 
in effective operation. 

The following message from R. M. Conner, Director, 
AGA Testing Laboratories, Cleveland, Ohio, was read: 


Will you please express for me, following presentation of 
your report tomorrow, the American Gas Association’s 
thanks for the help given us especially by your Laboratory 
following recent disaster to our laboratories. As you know 
we intend to contribute to your 1945 research fund. Our 
Association also sends greetings and best wishes for the 
Society’s Annual Meeting. 


The Chairman then presented W. E. Crowell, Buffalo, 
N. Y., who presented an abstract of his paper, Altitude 
Chamber for Study of Heating and Air Conditioning 
Problems (published in October 1944 Journal Section, 
Heating, Piping & Air Conditioning). 


H. B. Nottage, East Hartford, Conn. (Written): The 
most valuable feature of this paper is the challenge which 
is offered to one’s imagination in considering the sort of 
quantitative data and methods which would be involved 
in establishing solutions to the important aircraft prob- 
lems mentioned. 

The author has emphasized well the vital importance of 
weight as an aircraft design factor. In the usual designs 
for residences and buildings, weight enters only indirectly 
as the cost of space occupied and represented by so much 
material. But the foundations and structure of buildings 
are designed according to principles which in no way ap- 
proach the extremely critical balance of the many com- 
ponent elements of an airplane which must fly through 
the skies as a single, closely-knit unit. For instance, it 
has been estimated® that each pound added to an acces- 
sory of a pursuit-class aircraft will result in an overall 
increase of 5 lb to the entire take-off weight of the air- 
plane! The airplane must be designed as a matched assembly 
of many parts to meet an exacting specified performance. 

Many Society members are interested in combustion and 
perhaps feel that they are identified with highly effective 
types of combustion equipment. But the problems of main- 
taining efficient combustion in aircraft heaters with high- 
altitude air have only served to emphasize the unsolved 
problems which abound in the combustion field. It seems 
appropriate in this connection to ask if the group at 
Curtiss-Wright Research has accomplished anything in 
this particular regard. 

Then, too, the physiological problems of maintaining 
human comfort in flight are much more critical than for 
ground structures. If a person feels uncomfortable while 
in a building, no vital danger is ordinarily represented to 
him thereby. But, in the case of military personnel or 
crew members, discomfort may be a prelude to acute dif- 
ficulties which might seriously endanger either the individ- 
ual or the entire aircraft. Quick action in the response of 
& person to an emergency will be hampered by a lack of 
oxygen or by serious overcooling of portions of his body. 
Also, commercial travelers pay for comfort. The author 
has mentioned the importance of radiation in the comfort 
heat balance, and he has indicated the further difficulties 
of corrective equalization of air temperature with rarified 
air under cabin conditions. 

These problems, and others of equipment design, instal- 
lation, and operation would seem to belong in the pro- 
gressively expanding domain of heating, ventilating, and 
air conditioning. All of the many problems which come 
up for altitude-chamber study must ultimately yield to 
expression in terms of engineering experience and physical 
law. It is to be hoped that the Society will continue to 

*The Intercooling Problem in Airplane Design, by H. B. Dickin- 
son. (SAE Journal, Vol. 52, p. 557, 1944, December.) 





actively contribute its proper share in this field, for there 
is much to be done. 

W. E. Zieber, York, Pa. (Written): The author is to 
be commended for the apt manner in which he has shown 
the many problems facing us from the aviation standpoint 
in the war effort. 

My associates have been faced with a few of these 
problems since they have furnished much apparatus of 
types similar to that described. They could not know the 
extent of the problems that the author would be compelled 
to solve, in his position. 

Because of the time element involved in the war effort, 
designers are forced to use their past knowledge and ex- 
perience to make such apparatus operate as well as pos- 
sible today. Time and continued effort will reveal knowl- 
edge for improvement. 

Referring to this apparatus—to accomplish the speed 
of reduction of temperature required in the lower shell, 
refrigeration is stored in the mass of the upper shell 
before attempting to cool the lower one. Insulation is put 
on the inside of the shells to prevent trouble with the shell 
material. No insulation adhesive is used because none 
could be found that would hold at low pressures. 

More could be said about such problems which show that 
those who build such apparatus have many things to learn. 
It is possible that the methods of producing low tempera- 
tures can be improved in the future, 

I am sure that we, as engineers, will accept the respon- 
sibilities shown us by the author. We will need to cooperate 
in every possible way to accomplish the requirements of 
the war. 

The necessities after the war are going to demand much 
attention. To be able to take care of the comfort and 
safety of human beings and maintain the proper perform- 
ance of equipment and instruments will require the closest 
cooperation between the air conditioning engineers and 
the engineers of the aircraft manufacturers and operators. 
This cooperation will be necessary in the research phases 
as well as those of application. It will be necessary in 
times of peace to obtain knowledge for use when and if 
there are any future wars. 

Prof. M. K. Fahnestock, Urbana, IIl., spoke about the 
importance of aircraft air conditioning and said that post 
war commercial aviation would be entirely different from 
commercial aviation. In commercial aviation 1 lb of heater 
weight reduction is worth from $100 to $150 in a DC plane. 

While performance rather than comfort is the chief con- 
cern in military aviation, comfort is essential in air trans- 
portation in civilian aviation. 

Many other items which are of importance in military 
aviation such as: rate of climb, high altitude, and hazards 
of explosive decompression are not of importance in civilian 
aviation, but other factors such as odors, which are of 
concern in evacuation hospital planes, are important. Eco- 
nomic considerations are important in civilian aviation but 
may be disregarded in military planes. 

E. A. Norman, Jr., Columbus, Ohio, spoke of the possi- 
bility established by recent developments of burning liquid 
fuel at a rate of 5 to 6 million Btu per (hr) (cu ft) of com- 
bustion space and believed that the near future might estab- 
lish the possibility of increasing the rate to 10 million Btu. 

L. T. Avery spoke about the important inter-relationship 
of air conditioning, refrigeration, and physiological reaction 
and stated that it suggested a Society responsibility. 

Dr. Winslow referred to the importance of the humidity 
problem at high altitudes. Its effect upon human beings 
could be evaluated from tests conducted and reported by 
L. E. Seeley, New Haven, Conn., and also at the John B. 
Pierce Laboratory of Hygiene. The quantitative effect 
could be computed from the quantity of air breathed on the 
assumption that it would bé changed to 90 per cent satura- 
tion at 95 F when exhaled. 


Author’s Closure: In closing the discussion, Mr. Crowell 
pointed out that the present high plane speeds, by causing 
an air temperature rise due to kinetic energy given up to 
the surface, created a cooling problem. 


Chairman Winslow suggested that Mr. Crowell’s re- 
marks might lead to a cooperative research project be- 
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tween ASHVE Committee on Research and the aircraft 
industry and that in such a project the Society would 
be delighted to be of service. 

Chairman Winslow then called for the paper, Ther- 
modynamic Properties of Moist Air, which was pre- 
sented in abstract by John A. Goff, Philadelphia, Pa. 
(complete paper and discussion to be published in later 
issue). 

Chairman Winslow joined the other commentators in 
paying tribute to Dean Goff’s contribution to the So- 
ciety. He also stated that no other society had con- 
tributed so much as had ASHVE to the science with 
which it deals. 

The final paper, Air Cooling Coil Problems and Their 
Solutions, by L. G. Seigel, Cleveland, Ohio, was pre- 
sented in abstract by the author (published in Feb- 
ruary 1945 Journal Section, Heating, Piping & Air 
Conditioning). 


Mr. Nottage suggested that pressure drop problems 
should be given consideration in referring to coil perform- 
ance. It would also be helpful to define performance. Other 
questions suggested were: Is a test for particular desired 
condition or construction always necessary? How is the 
test method related to design problems? 

Mr. Nottage suggested that emphasis should be given to 
the fundamental basis for the statement that coil perform- 
ance “involves only sensible heat coefficients irrespective of 
simultaneous mass transfer and variations of wetted or 
frosted surfaces.” From Table 1 it appeared that coil sur- 
face temperature is a single and precisely defined variable. 
It would be expected, however, that surface temperatures 
would vary considerably from pcint to point. 

In future work, Mr. Nottage said that it would be helpful 
if the data were given fundamental interpretation in terms 
of the proper heat-transfer conductances, air-side, metal 
and refrigerant-side, and compared in basic terms to avail- 
able information in current literature. 

It was suggested that the erratic variation of the re- 
frigerant side coefficient might be due partially to the 
method of analysis, from Equation 3 of Table 1, which was 
used. Further information on the limitations in number of 
coil rows for which performance could be predicted would 
be desirable. 

The question was also asked whether the method of 
analysis given in the paper also applied to flat plate and 
bare tube surfaces. 

Mr. Nottage also inquired whether there were limitations 
in the range of air temperature pressure or moisture con- 
tent which would affect the accuracy of the humidity method. 


C. M. Ashley, Syracuse, N. Y., remarked that the film 
coefficients as used in the paper were not true physical 
film coefficients, particularly on the refrigerant side. All 
three equations involved approximations which were slight 
in the first two, but were of considerable importance in the 
third equation (in which three approximations were used) 
and might account for the low accuracy of the refrigerant- 
side coefficient. 

On the whole the method appeared to be one of the best 
given to date and should serve as a starting point for addi- 
tional work. The limited range of temperature and coil 
depth used might account for the apparent accuracy of the 
method, and since other methods had been devised to work 
well within a limited range, it might be advisable to extend 
the range in depth of coil, water temperature, and surface 
temperature to determine whether the same accuracy would 
still be maintained. If the acctracy would be maintained 
under wider range of conditions, then the method would be 
established on a more firm basis. . 

Mr. Ashley emphasized the importance of determining 
actual film coefficients in order that comparisons of results 
could be made with results obtained from various other 
sources. 

W. C. Whittlesey, Washington, D. C., stated that the re- 
search work on which the paper was based had a consider- 
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able influence on naval design. The method present. jy 
the paper had been developed as a simplified procedur fo, 
the use of individuals with limited technical experienc. pn, 
many refinements suggested by the previous comment: > rs. 
he said, had been considered and discarded as of little -a¢. 
tical value in selecting coils for naval vessels. 

Standardization was desirable to facilitate replac: ent 
of coils. It had been possible to select from a series { ¢ 
coils a proper application for any refrigeration tor :age 
up to 20 tons and for any heat ratio from 4/10 to un 

Professor Tuve expressed his appreciation of the -up- 
port of the Navy Department Bureau of Ships an: the 
Society given to Case School of Applied Science i: the 
project covered by Mr. Seigel’s paper. He suggested also 
that those who do not have an opportunity to com nent 
on technical papers presented to the Society should send 
written discussions to the various authors, in order to 
aid the Society and Technical Advisory Committee. j, 
work on various projects. 


Author’s Closure: Mr. Seigel stated that although F jua- 
tion 3 was approximate, it was difficult to correct it with- 
out having more exact data on film coefficients. The deter- 
mination of mean temperature from row to row of coil 
was still an unsolved problem. 

The humidity method had been used for coils of 2 to 10 
rows and had been satisfactory. Beyond 7 rows of tubes 
most coils reached the saturation curve. 

The author thought a similar method could be applied 
to cooling towers, but stated that he had found difficulty 
in determining actual surface areas in cooling towers and 
felt that this difficulty was an obstacle in attempting to 
apply the method. 


The session was adjourned at 12:30 p. m. 


Third Session—Tuesday, January 23, 2:15 p. m. 


The third technical session convened at 2:15 p. m.,, 
January 23, 1945, with Vice-Pres. A. J. Offner, New 
York, N. Y., presiding. 

Mr. Offner presented J. F. Collins, Jr., Pittsburgh, 
Pa., Chairman of the Guide Publication Committee, 
who gave a report for the committee on The 1945 


Guide. 
Report of Guide Publication Committee 


During the past busy war year, 50 authors have con- 
tributed much time and thought to writing, revising and 
improving the 23rd Edition of THE GUIDE and many other 
members have offered valuable suggestions to the Commit- 
tee on its work. To determine policy, the Committee held 
several meetings during the year, and the individual mem- 
bers of the Committee each have acted in the capacity of 
sponsors for the changes being made in groups of chapters. 

I will not take your time now to tell you of the work 
that has been done on the individual chapters. Such a 
list will be found in the preface to the book. However, ! 
draw your attention to the new chapter on the important 
and popular subject of Panel Heating and Radiant Heating 
written in part by our President-Elect, Dr. Winslow, and 
in part by our Past President, Dr. F. E. Giesecke. This 
chapter has been examined by a number of members 
who are engaged in this field and has been pronounced 
as very excellent and one which will bring much credit 
to the Society. 

You will find that while the page size has not been 
altered, each page in the text section of the new GUIDE 
has three more lines than in former editions. By this 
change, therefore, the total amount of technical text was 
actually increased. 

It is suggested that the next Guide Publication Conm- 
mittee attempt to prepare chapters in as nearly a final 
form as possible in order to relieve the Technical Secre 
tary of the tremendous load which develops at the end 
of the year if chapters are delayed and if they need much 
editorial revision to prepare them for the printer. 
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The Guide is an important activity of the Society from 
fnancial as well as a technical viewpoint. 
Respectfully submitted, 
J. F. Cotiins, Jr., Chairman 
Guide Publication Committee 


Mr. Dill presented an abstract of his paper, A Survey 
f Testing Methods and Rating Limits for Domestic 
eating Devices (published in January 1945 Journal 
ection, Heating, Piping & Air Conditioning). 


J.E. Axeman, Williamsport, Pa. (Written): The author 
as made a very able summary of the testing methods 
nd rating limits for domestic heating devices and this 
paper should provide a ready reference for those inter- 
ted in these codes. 

It is evident from the author’s summary that consider- 
ble progress in establishing codes has been made in recent 
ears and this work has certainly been a great contribu- 
ion to the domestic heating equipment field where various 
nd sometimes questionable ratings were prevalent. 


The extension of these codes to other equipment should 
» encouraged as they afford a necessary protection to all 
rties concerned in the purchase of equipment. This pro- 
ction is particularly desirable in the domestic heating 
eld where, unfortunately, purchase and installation of 
he equipment is at times made without the services of a 
ecifying engineer or competent heating contractor; and 
en when the purchase is made by competent parties 
here should be some recognized standard to determine 
rue output of equipment. 

While it is not the purpose of the author’s paper to 
iscuss the technical aspects of these codes, it is significant 
» note that relatively low efficiencies appear to be accept- 
ble. It is to be hoped, however, that this will be an inspira- 
ion to the industry to develop equipment showing higher 
ficiencies rather than equipment designed just to meet 
he minimum efficiencies acceptable under these codes. 


M. W. McRae, Chicago, Ill. (Written): The author was 
nodest in his statement that, “A summary such as this 
may serve a useful purpose in affording an over-all view 
f testing methods and rating limits, . . .” Unquestionably, 
his compilation will be very useful to those of us engaged 
n the testing and rating of domestic heating equipment 
d also to others in related fields. 

As the author points out, it is obvious that a survey 
{this type should not be construed as criticism of any 
me test method; neither should it be interpreted as a com- 
arison of one type of fuel or equipment with another. 
However, the tabulation in Fig. 1 brings out quite force- 
ily the wide variation in rating limits for heating de- 
ices having the same general purpose and fired with 
he same type of fuel. For example, the minimum effi- 
fiency permitted for coal-burning space heaters and warm 
ir furnaces is 50 or 55 per cent, depending on whether 
he unit is magazine fed or surface fired, whereas, for 
eam and hot water boilers the minimum is 58 per cent. 
At first glance, this difference does not seem to be sig- 
iieant, but when it is remembered that the efficiency 
nrve is relatively flat, it becomes evident that a varia- 
on of 3 per cent in efficiency may change the allowable 
ting as much as 20 per cent. 

Similarly, the maximum allowable stack temperature is 
weh higher for the oil-fired, warm air furnaces than for 
cam and water boilers using the same fuel. The maxi- 
um stack temperature permitted for these warm air units 
ries from 780 to 920 F plus room temperature. This 
tter figure means an actual stack temperature of ap- 
roximately 1000 F, and, at a minimum efficiency of 70 
er cent as specified in Commercial Standard 101-43, and 
isregarding all other losses, the CO, for these heaters 
ould need to be at least 12% per cent as indicated by the 
mmbustion curves shown in a circular’ published by the 
‘Combustion Efficiencies as Related to Performance of Domestic 


eating Piants, by Kratz, Konzo and Thompson. (Circular Series 
Thy ‘niversity of Illinois Engineering Experiment Station, 


University of Illinois. In comparison, the maximum stack 
temperature permitted for steam and hot water boilers, 


‘when oil-fired, is 600 deg including the room temperature. 


This is quite closely in accord with the 480 and 530 deg 
plus room temperature permitted by the American Gas 
Association for central heating appliances. 

In summarizing these comments, there are three points 
that should be emphasized as follows: 


1. An extremely wide range of maximum allowable stack tem- 
perature is permitted by the various testing and rating 
methods currently in use. 


2. The limitations imposed on their own equipment by manu- 
facturers’ groups, such as the Institute of Boiler and 
Radiator Manufacturers and the American Gas Association, 
appear to be much more conservative than similar require- 
ments listed in Commercial Standards. 

3. To insure equivalent performance of domestic heating de- 
vices utilizing the same fuel, it would seem desirable to 
establish these limits on a more uniform basis 


I would like to repeat that this survey is of great im- 
portance and we are indebted to the author for tabulating 
the available information so that these discrepancies are 
so obvious. 


R. K. Thulman, Washington, D. C. (Written): The au- 
thor has prepared a very able and simple recapitulation 
of the testing and rating limits for domestic heating ap- 
paratus. A summary of this kind, in addition to affording 
an over-all picture of the domestic heating field, serves two 
additional useful purposes. First, it emphasizes the need 
for coordination of the existing Codes and Standards. 
Second, it points out the need for Codes and Standards for 
apparatus presently not covered. 


The survey covers apparatus used principally in resi- 
dences and mostly in small residences. In the field of small 
home construction the buyer is less protected by adequate 
specifications and architectural and engineering advice than 
is the case in the more costly field and in the commercial 
field. The home buyer rightfully expects that the heating 
system in the house which he purchases will be safe, ef- 
ficient, economical and convenient of operation and will 
provide heat throughout the dwelling in an acceptably uni- 
form manner. 


The service of the heating industry ultimately expresses 
itself to the consumer in these terms. The Codes and Stand- 
ards covered by the survey are tangible expressions and 
a voluntary attempt to meet a recognized obligation by 
the industry to the public. These Codes and Standards 
are a recognition of a responsibility which goes farther 
than that which attaches to the manufacture and sale of 
any one of the several devices which may collectively sup- 
ply the heating service. In other words the formulation 
of these separate Codes without reference one to the other 
threatens to perpetuate a division or even a lack of respon- 
sibility which has characterized the industry in the past. 
Several devices may be actually needed to constitute a 
complete heating system. The need for coordination appears 
clearly in any such case and suggests the necessity for 
certain collective or comprehensive Standards that will 
blend the separate individual Codes into an effective and 
proper whole. 


Both the coordination of existing Codes for this pur- 
pose and the initiative in the preparation of Codes to fill 
in the gaps should, in my opinion, be an obligation of the 
ASHVE. The Society alone seems to be the logical agency 
to coordinate the wants and needs of the industry with 
the wants and needs of home owners and yet for some 
reason completely unclear to me, the Society has avoided 
this particular opportunity for public service. 


Both the Society and the industry face a task of public 
education, it is true, but the public has for some time 
been trying somewhat inarticulately to educate the indus- 
try. The heating industry complains that the percentage 
of over-all cost budgeted for heating is too small to enable 
it to furnish the full comfort which it is capable of pro- 
viding. One of the chief causes of complaint from the 
home owner on the other hand is the failure of his heating 
system to perform as he had been led to believe it should. 

The situation seems to be one of simple cause and 
effect and I recognize that it can be argued which is the 
cause and which is the effect. 
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The over-all view which the author’s paper affords sug- 


gests that this situation could largely be overcome and that 


final results beneficial both to the public and heating indus- 

try would result if this Society acts as the coordinating 

agency to reconcile the inconsistencies in existing Codes 
and Standards, to initiate the preparation of Codes and 

Standards now lacking and to combine the results in a 

residential heating Standard. 

R. C. Cross, Chicago, Ill., defined a code as a body of 
classified laws and a standard as an established rule. He 
stated that a code for testing devices for functional per- 
formance should be consistent with actual conditions of 
usage and be practical so that it could be utilized by the 
average testing laboratory. 

A standard, said Mr. Cross, should provide a direct 
means of comparison for selection of merchandise and 
should incorporate levels of quality equal to or better 
than the average known to exist in order to permit higher 
levels of measurement with normal progress taken into 
account. Mr. Cross felt that the quantitative limits estab- 
lished by some of the standards were mediocre and were 
based upon the desire to obtain the sanction of given inter- 
ested groups rather than upon desired engineering prog- 
ress. 

Ferdinand Jehle stated that the various standards were 
concerned with firing devices only and therefore should 
be extended to controls, thermostats, air valves, traps, 
pumps, etc., which often determined whether the heating 
plant would operate satisfactorily. 

L. E. Seeley, New Haven, Conn., inquired about the 
number of codes that had materialized within the last 5 
or 10 years and surmised that the preparation and accept- 
ance of codes was becoming accelerated. 

Author’s Closure: In reply to Professor Seeley, Mr. 
Dill stated that the Trade Standards probably were less 
than five years old except the one pertaining to stokers 
and that the I-B-R codes were less than five years old. 

Chairman Offner thanked the author and the com- 
mentators. He announced that the registration at the 
meeting at 2!20 p. m. was 555. 

R. J. Lorenzi presented an abstract of the paper, The 
Influence of Heat Capacity of Walls on Interior Thermal 
Conditions and Heat Economy, by C.-E. A. Winslow, 
L. P. Herrington, and himself, New Haven, Conn. 
(complete paper to be published). 

R. A. Miller, Pittsburgh, Pa., inquired how night cooling 
was simulated in the tests reported on the paper. 

Dr. Winslow replied that in the tests there was no sun 
effect during the day nor radiation to interstellar spaces at 
night. The tests showed the effect of cycles of outdoor air 
temperature variation from 65 F to 95 F. 

It was interesting to find that the heat capacity of the 
walls provided a considerable protection in regard to in- 
ternal temperature variation. 

The final paper for the session was Radiation Cor- 
rections for Basic Constants Used in the Design of All 
Types of Heating Systems, by B. F. Raber and F. W. 
Hutchinson, Berkeley, Calif., and was presented in ab- 
stract by Professor Hutchinson (published in December 
1944 Journal Section, Heating, Piping & Air Condi- 
tioning). 

H. F. Randolph, Utica, N. Y. (Written): The paper 
on radiation corrections is a rational method of design- 
ing a heating system for a comfort condition rather than, 
as so generally is done, for a fixed temperature. 

The rather laborious method of arriving at the same 
results in the past has deprived small structures of the 
benefit of proper allowance in the heat load calculation, 
other than from some arbitrary addition. 

This simplified method I hope will find its way into 
Tue Guiwe and I also hope that for a more accurate 
application a table will accompany the graph, especially 
for the range of overall coefficients of heat transfer and 
outdoor temperatures most commonly found. I believe this 
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paper is a splendid contribution. 

W. E. Crowell, Buffalo, N. Y., reported that caley 
lating the air temperature required for comfo: jn 44, 
cabin of an airplane which had a large cano y an, 
through which the solar radiation entering was igh, he 
had obtained a value of 30 F. The wall temper tur, of 
the cabin was taken as 156 F. He requested the uthop, 
comment on the possible error of such a low tem craty, 


H. B. Nottage, East Hartford, Conn. (Written Being 
privileged to speak from an interest in the shy sical 
principles dealt with in this paper, rather thn frop 
actual panel heating design experience, the subject maj. 
rial presents a strong appeal on the basis of the p losophy 
of judging design problems which it represents. " 

It seems that the authors deserve commendation ‘or thei; 
having pointed out the limitations which need to be eq, 
sidered in the too-broad application of the standard ayer. 
age film coefficients. The future is bound to see the develop. 
ment of unconventional designs which will require ocr. 
sional modifications from current standard procedures, an4 
it is well to keep constantly in mind the principles wpm 
which such modifications will be based, in accord with th 
discussions of this paper. 

The authors have advocated that designs which depar 
from established experiences in the relative balance of 
radiant and corrective heat transfer should be analyz 
in terms of the fundamental principles which govern ead 
of these component processes. Their division of the over-alj 
problem into its components, and the analysis of thes 
components separately, should be an important contrib. 
tion to the background of design literature being estab. ss 
lished by the Society. Generally speaking, heating desig ill .., 
should be a true analytical procedure which has reference... 
to both an average standard system or method and ration 
departures therefrom. 

Authors’ Closure: Professor Hutchinson stated that th 
present paper was the result of studies made following 
a discussion of a paper,” which was submitted at the 194 
Semi-Annual Meeting of the Society. 

While the authors had made certain studies in conne 
tion with aircraft design they were not at liberty t 
discuss them at the present time. Professor Hutchinson 
referred to papers by Prof. B. F. Raber and himself in th 
Institute of Aeronautical Science Transactions in July 
1944, in Aviation Engineering magazine in December 
1944, and in Electrical Engineering magazine in January 
1945, as additional sources of information. 

It was pointed out by the author that the paper pr 
sented referred to the equivalent over-all coefficient ¢ 
heat transfer, U, and not to the equivalent conductance 

The curve presented in the paper was not intended fe 
use for panel heating systems, but applied to non-radiar 
heating systems. The curve, however, would apply equal 
well in either summer or winter. 


Chairman Offner thanked the authors and comments 
tors. The meeting was adjourned at 3:30 p. m. 


Fourth Session—Wednesday, January 24, 9:45 a. 
The last session convened at 9:45 a. m. with Pre 
S. H. Downs presiding. 


President Downs introduced W. N. Witheridge, 
troit, Mich., who presented an abstract of his pape 
Control of Industrial Atmospheres (published in 
cember 1944 Journal Section, Heating, Piping & 4 
Conditioning). 

L. T. Avery, Cleveland, Ohio. (Written): We are indebt 
to Mr. Witheridge for daring to criticize, if ever 
gently, the heating and ventilating technique that 
been so common in the industrial plant. Handling ™ 
is not easy, and to do a good job of industrial 
conditioning requires topflight engineering, and ple 
of money. Too many gadgets have been sold as a t™ 
porary palliative to the plant manager who grabs ® 
a low cost, quickly secured fan, which visibly and audidl 
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“Performance of a Residential Panel Heating System by a 
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»dles a lot of air but which quiets the complaint only 


." le the item is on order. When finally the installation 
7 4 competed, the season has changed, or maybe the com- 
ea, inant was fired or promoted and another year rolls 
















































yund with nothing really accomplished. 
The cuthor touches the whole field of industrial ven- 
jjation, but I wish to comment on one in particular that 
right now at the top of the list, and that is foundries. 
prey iron castings are a bottleneck in the war program 
nd new emphasis is being put on cleaning up the foundry. 
apparently foundries have been neglected by the heating 
»gineer because there was so much wild heat that it was 
sidered carrying coals to Newcastle to install a decent 
ating system. There was so much smoke that no one 
ally dared try to collect it, and silicosis, pneumonia, 
o@ tuberculosis were considered as a functional weak- 
ss of the particular type of worker rather than direct 
ssylts of the quality of the air. When you can’t hire 
ough workers to keep your plant busy you begin to 
onder why. If the absence rate is 500 per cent greater 
your foundry than in the adjacent machine shop you 
sk questions. If the industrial commission sets up a merit 
ting for your foundry and you get charged with your 
n silicosis cases, then maybe you decide it is not an 
xpense, but a good investment to provide a good working 
vironment, airwise. 
The Ohio Industrial Commission states in its Decem- 
r, 1944, bulletin, “Silicosis originating in foundries con- 
nues to be one of the major problems confronting the 
dustrial Commission of Ohio”. A recommended schedule 
sanitation is established, including among other things 
suggestion of 15 changes of air per hour in a mechanical 
yndry. That’s a lot of air! And in zero weather that 
presents a lot of heat. And unless you clean it that 
jludes a lot of dirt to throw over the fence at the 
ighbors. One of our industrial plants was recently given 
mission and priority to remodel its office into a window- 
air-conditioned enclosure because the neighboring 
ndry spewed forth such quantities of dirt and smoke 
t open window ventilation was detrimental to the health 
the workers. Mind yon, the health of the workers! 
thing was done about the health of the foundry em- 
wees working continuously inside the foundry. 
Major James Roeder Bell, Cleveland, now medical of- 
rin the Air Corps, used to say that the phrase air con- 
ioning for comfort was a misnomer. He said the body 
comfort was the healthy body and all a doctor could do 
s to relieve the symptoms of discomfort, whereupon the 
ient beeame well. Air conditioning has come to be identi- 
i with summer cooling, and summer cooling is consid- 
i for comfort only, and therefore on the shelf for the 
ation. But in the broader, and more accurate sense, 
r conditioning in the foundry must be the correct term 
use. How else do you cover the entire problem of col- 
ing the dirt at the shakeouts and knockouts, removing 
from the air and discharging it at a quality and loca- 
» that doesn’t menace your neighbors or contaminate 
ur own adjacent building? You have the smoke and oil 
pors and gases to remove, without drawing them through 
worker’s breathing zone. What of the heat, the ter- 
¢, incessant, penetrating heat that opens up the cap- 
ries, overstrains the heart, and dehydrates the worker? 
er you plan the exhaust systems and equipment you 
ist provide equivalent supply air, and this must be good 
, hot recirculated smoke and dirt. In the winter the 
ply air must be heated and distributed to promote the 
th of the worker. In summer that air must be as 
as possible, not taken off a hot roof, and it must be 
tributed to flow through the workers to the heat of 
ings and cupolas, instead of vice-versa. Pedestal re- 
tulating fams are a menace and create more problems 
n they solve, often blowing smoke and heat away from 
worker directly onto another. He who hollers loudest 
8. The successful heating and ventilating of the foundry, 
cleaning up of the foundry if you like, is the highest 
of air conditioning and unless the problem is re- 
ed it will not be solved. 


any of you recall the old argument championed by 
. E. Vernon Hill about outside air vs. fresh air. He 





said there was no such thing as fresh air! That’s par- 
ticularly true around a foundry. So the next step will be 
to cleanse and purify the supply air, which can be done 
easily with present-day equipment, so that recirculated 
air will be purer—or fresher—than outside air. Then the 
excessive heating loads will be brought within reason, and 
the foundry that now uses a 2500 hp boiler for heating 
1,750,000 cfm will be heated by a 200 to 300 hp boiler 
when the foundry is running light and the wild heat 
will do all the heating when the production is under full 
blast. Codes now prohibit the recirculation of exhaust air 
back to the foundry, even though cleaned, but the 
fellows who wrote those codes did not know what clean 
air was. Certainly nothing is said about where the new 
air comes from and in many cases it actually does short- 
circuit from the exhaust. What a glorious field is opened 
to the air conditioning engineer, who really can cooperate 
with the industrial hygienist, with management, with 
safety and personnel departments, and with the industrial 
commissions and insurance companies to provide a healthy 
and comfortable working atmosphere, even in the foundry! 


A. D. Brandt, Chicago, Ill. (Written): My first reaction 
to this paper was merely to say good work—I heartily 
endorse it. However, since emphasis is gained by repeti- 
tion, it may be well to add further emphasis to several of 
the issues which in my opinion are very important. 

My experience in a variety of plants, both large and 
small, scattered throughout the country checks that of 
the author’s as regards the much-too-large percentage of 
ventilating systems for industrial atmospheric sanitation 
which are wholly inadequate, very much over-designed, or 
interfere with operations to an excessive extent. This is not 
a condemnation of the industrial engineering personnel at 
these plants. These engineers are busy men—they have a 
thousand and one things to do, of which the design of a 
ventilating system to control dust, fumes, or gases is prob- 
ably in their estimation very minor and something of a 
nuisance. Atmospheric sanitation is such a small part of 
their work that they cannot be specialists in the field. 

Furthermore, while proper ventilation is the most im- 
portant single method of accomplishing industrial atmos- 
pheric sanitation, in most instances the proper control of a 
hazard comprises the use of a combination of control meas- 
ures including proper ventilation, but not ventilation alone. 
An adequate, efficient, and inexpensive design job can be 
done only by someone who (1) appreciates the full signifi- 
cance of the hazard, (2) has a good knowledge of the physi- 
cal characteristics of atmospheric contaminants, (3) has 
had experience in atmospheric sanitation and recognizes the 
relative value of the several measures of dust, fume, and 
gas control, (4) has sufficient knowledge of industrial 
toxicology to decide which control measures are best fitted 
for the operation under consideration, (5) has a working 
knowledge of the fundamentals of air flow into various 
types of suction openings, and (6) can design a balanced 
exhaust ventilation system. This certainly does not look 
like a good summary of the qualifications of a ventilating 
engineer, and should serve to demonstrate that industrial 
atmospheric sanitation or industrial hygiene engineering 
is a specialized field. It is a field for which sanitary or 
chemical engineers with special training in industrial tox- 
icology and ventilating engineering, or ventilating engineers 
with special training in chemistry and industrial toxicology 
are best fitted. 

Thus it should be apparent that industrial hygiene en- 
gineering is not an off-spring of ventilating engineering, 
even though proper ventilation is the most important tool 
of the industrial hygiene engineer. The ventilation em- 
ployed by the industrial hygiene engineer is, by and large, 
a special type of ventilation and in many instances if the 
system is designed properly produces little ventilation as 
defined by the ASHVE. In fact, the more efficient the sys- 
tem the less ventilation is actually produced. Local exhaust 
ventilating systems in most instances are poor excuses for 
ventilating systems in the true meaning of the word— 
they are pneumatic collecting and conveying systems de- 
signed to capture and transport as much dust, fume, or 
gas as possible with as little air as possible. Frequently 
they do not even figure importantly in the heating and ven- 
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tilation of buildings. Nevertheless, most of the fundamental 
principles involved are those of ventilating engineering and 
consequently industrial hygiene engineering should, and even- 
tually must, be of a direct interest to the ASHVE. It seems 
to me that this co-relationship, this interdependability, be- 
tween ventilating engineers and industrial hygiene engi- 
neers cannot be ignored much longer. The time has come, 

_I am confident, when it is imperative that the ASHVE 
establish a committee which will cover all phases of indus- 
trial hygiene engineering, not only one or two phases such 
as Air Cleaning and Air Conditioning in Industry. 


W. L. Bryan, Jr., Long Island City, N. Y. (Written): 

This paper given by Mr. Witheridge is most timely. The 
increased stress of war production has broadened the field 
of Industrial Hygiene and brought its advancements and 
needs into focus. In that section of Industrial Hygiene 
which deals with environmental control, this paper gives a 
most enlightening and thought provoking analysis. 

Those of you who have participated to any degree in 
this field, I am sure, will go along with me in corroborating 
the experienced information presented by the author. I 
think that Mr. Witheridge hit a very important “nail on 
the head” when he stated the need for the ventilation rates 
required to control the hazard of a given industrial process. 

In the Industrial Hygiene field we have a large amount 
of information in the maximum allowable concentrations. 
On the other hand, in the field of ventilation we have a 
large amount of information on producing ventilation at a 
particular rate and quantity over an area. What we need 
now is to combine these two factors. Government agencies 
in writing codes have attempted in certain cases to do this. 
The results are none too satisfactory. 

It has been my feeling that the amount of ventilation 
required to reduce a given contamination below a certain 
allowable concentration is a problem for the ventilating 
engineer. As such it is of immediate concern to the 


ASHVE. 


P. W. Gumaer, New York. (Written): We are fortunate 
in having such an excellent paper on industrial ventilation 
presented by one with such long and varied experience. 


Mr. Witheridge has done an excellent job in the prepara- 
tion of the list, Common Causes of Failure. His remarks on 
maximum allowable concentrations, however, favor an over- 
simplification which is not warranted if maximum effi- 
ciency and economy are to be attained. 

In 1930 I made the following statement at the 19th 
Annual Safety Congress: 


“The ventilating engineer talks in terms of temperature, hu- 
midity, velocity of air, or quantity of air removed. These are his 
standards of ventilation. They are sufficient in dealing with prob- 
lems of ordinary ventilation such as theaters, schools, hotels, etc. 
These standards of ventilation are of little value in obtaining 
effective ventilation of solvent vapors, especially when they are 
heavier than air. The proper standard of ventilation of industrial 
vapors is the amount of the vapor remaining in the air that the 
workmen breathe. That is what we need to measure. The other 
standards may be useful in obtaining the desired result. Unless 
we have a means of measuring the amount of vapor breathed by 
the workmen, we are never sure of the effectiveness of ventilation 


equipment.” 

Industrial hygienists today appreciate the necessity of 
determining the concentrations of toxic materials in work- 
room air. The ventilating engineer, if he is not to be out- 
done. by his competitor, must understand maximum allow- 
able concentrations. He need not be qualified to make 
actual determinations but he should understand the accu- 
racy and limitations of the methods in general use. 

I believe that the air conditioning engineer who is un- 
familiar with Chapter 2—Physiological Principles, in the 
Heating, Ventilating and Air Conditioning Guide and who 
goes into his fan table with a comfort zone figure would 
also come out with a headache. 

In this connection may I suggest that statements on max- 
imum allowable concentrations in the 1944 Guide be re- 
vised. No reference is made to the official figures adopted 
by the American Standards Association. A definition of 
maximum allowable concentration and an explanation of 
its use should be given. 

Philip Drinker, Boston, Mass., expressed approval of Mr. 
Witheridge’s comments and advocated that Society mem- 
bers should take an active interest in industrial ventilation. 
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In his experience he had found that installations — - ny, 
trial ventilation frequently were made by firms ot ,,, 
nected with air conditioning, although such wor! jas 4. 
rectly within the field in which the Society men ors },; 
special interest and ability. . 

C. H. Pesterfield, East Lansing, Mich., expr seq the 
belief that Mr. Witheridge had succeeded in poi ing ,y, 
many shortcomings in the field of exhaust ventil. op ,.; 
in general ventilation for control of atmospheric  ont,)), 
nants. He referred to the difficulty of obtaining « »tho;),, 
tive data from the medical profession on the rate .¢ wh. 
the human body can accept harmful constituen:. jy ,, 
but thought that doctors were usually more cor eryatiy, 
than many designers of equipment for control of che qp. 
taminants. 

Professor Pesterfield cited the variation foun: in ». 
cepted amounts of ventilation required to contr: atm. 
pheric contaminants. The paper by Mr. Withe: dge } 
believed, presented a direct challenge to the Svciety 
establish acceptable standards for air velocities, duct cine 
air quantities, hood design characteristics and capture 
velocities which could be used by all engineers. Sociey 
action in bringing together various groups and so¢ eties jy, 
terested in industrial ventilation was desirable and woud 
result in an outstanding service to the public and the eng, 
neering profession. 

H. M. Nobis, East Cleveland, Ohio, stated that too of 
production departments purchased and installed equipmer 
causing atmospheric contamination without consulting , 
air conditioning engineer. He advocated that the engine 
who is to design a system to produce acceptable conditin. 
in an industrial installation should attempt to obtain }j 
personal reaction to the conditions obtained in order ; 
make certain that they are satisfactory. 

C. S. Leopold, Philadelphia, Pa., in commenting upon th 
remarks of Mr. Gumaer invited him and all others inter 
ested to submit data on permissible quantities of atmo 
pheric contaminants and stated that such data in authori 
tative form were not easy to find. 

J. M. Kane, Louisville, Ky., mentioned that at least s 
States had been doing excellent work in establishing stand 
ards for industrial exhaust ventilation and that undouk 
edly the others would institute an increasing number « 
regulations within the next few years. He believed that 
central coordinating or controlling body having an eng 
neering background would be an effective means of éli 
inating conflicting standards in various States. 

C.-E. A. Winslow, New Haven, Conn., stated that th 
subject provided a great field for the ventilating engineer 
He mentioned the difficulties which tend to arise frm 
changes made in manufacturing processes after an exhaw 
system has been installed. 

It was very important, said Dr. Winslow, that engineer 
and public health authorities cooperate in establishin 
standards because the specific rules and standards a 
usually promulgated by the public health authorities. 4 
stated that reasonable uniformity in standards would } 
obtained mainly from the American Public Health Assooe 
tion and the U. S. Public Health Service because healt 
authorities usually did not even know of the existence 
the American Standards Association. 

In Dr. Winslow’s opinion it would be desirable to concel 
trate Society attention on the subject through increas 
activity of the Technical Advisory Committees on 4! 
Cleaning and Air Conditioning in Industry. It was av! 
subject and offered great future opportunities for ' 
engineer. 

Prof. L. G. Miller, East Lansing, Mich., expressed 4 
hope that members would urge the President and Cound 
to obtain through the Technical Advisory Committees # 
others interested all available data on the subject in 0m 
to provide an authoritative chapter on the subject in 1! 
GUIDE. 

It was Professor Miller’s opinion that much of the 
senteeism, which was equal to about 9 per cent in Michig 
manufacturing plants, was due to unhealthfu!l wor 


conditions. 














Heating, Piping & Air Conditioning, March 1945—ASHVE Journ»! 5e™ 


i. am te ee ae 


vc oo ce of 





dus. 
Con. 


had 
the 


Out 
and 


lo 
ru 


1D 


t si 


rr ol 





President Downs stated that he had made notes that the 
yarious committees which would be concerned in industrial 
yentilation standards would be Guide Publication Commit- 
tee, Standards Committee, Committee on Research, Special 
Committee of the Council for Cooperation with Other Or- 
gan -ations, Meetings Committee, and Publication Com- 
mittee. 

Ww. L. Fleisher, New York, stated that the Technical Ad- 
yisory Committee on Air Conditioning in Industry was 
extremely interested. While the Committee had been asked 
to consider forming a new Committee on Exhaust Ventila- 
tion, it was thought preferable to investigate all laws and 
codes now in effect applying to both exhaust ventilation and 
make-up air. The Committee on Research is carrying on 
this study in very active fashion through the Research 
personnel at the Society laboratory. 

After the study has been completed, the Technical Ad- 
yisory Committee on Air Conditioning in Industry will be 
in a position to proceed with recommendations and sugges- 
tions for codes and laws. 

A study of information gathered to date had shown that 
many States had regulations for exhaust ventilation but 
failed to include air supply without which the system 
would not operate. 

Carl H. Flink, Technical Secretary of the Society, stated 
that the Society had participated in the preparaton of at 
least 75 different codes and standards, many of which were 
concerned with the effect upon public health. 

Histories of 75 codes had been prepared for the use of 
the Standards Committee and future code committees as a 
starting point for further committee action in bringing 
codes up to date. The Society has a right to be proud of 
its code activities in the past and an increased attention 
to preparation of codes and standards can be anticipated 
in the future. 


President Downs announced that due to the unavoid- 
able absence of the author he would present the paper, 
Mine Ventilation and Its Relation to Health and Safety, 
by D. Harrington (complete paper and discussion to be 
published later). 


President Downs announced that the total registra- 
tion for the Annual Meeting was 611, with 403 being 
members. 


C. 8. Leopold, Philadelphia, Pa., presented an abstract 
of his paper, Tobacco Smoke Control—A Preliminary 
Study (complete paper and discussion published in this 
issue, see p. 164). 


Chairman Winslow called for the presentation of the 
paper, Noise Rating of Ventilating Fans, by W. H. Hopp- 
mann and Fred Lager, New York, N. Y. Mr. Hoppmann 
presented an abstract of the paper. (Complete paper pub- 
lished in February 1945.) 

R. D. Madison, Buffalo, N. Y. (Written): This paper em- 
phasizes the value of standardization of fans and noise 
ratings conducted by the Navy Department. It also men- 
tions the close cooperation existing between the Navy and 
the fan manufacturer. 


You may be interested to know what your Research Com- 
mittee is doing in respect to sound testing and sound test 
codes. Members of the Society are interested in two some- 
what different types of fan installations, those with ducts 
and those without. For this latter case (unitary equip- 
ment) the S. P. O. method is particularly applicable. Gen- 
erally, the units are not large and we are interested in the 
total energy and noise radiated from the unit. In the case 
of fans with inlet and outlet ducts the case is somewhat 
different. To know the total energy or noise is not sufficient 
unless it is separated into-the two principal components 
(1) that radiated into the fan room and (2) that trans- 
mitted out through the inlet and outlet ducts. For this 
reason it is our plan to investigate both methods of test. 
As soon as personnel is available at the new Research 
Laboratory this project will get under way. 
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The chief criticism of the Navy and NAFM sound test 
codes is that they do not represent all types of fan in- 
stallations. For example, a fan with both inlet and dis- 
charge ducts would have less sound radiated into the equip- 
ment room than one with discharge duct only. However, it 
would be doubtful if there would be much change in the 
amount communicated through the discharge duct. Prob- 
ably the reduction in the amount radiated into the fan 
room would be now transmitted back through the inlet 
duct. Tests which we hope to make should throw some light 
on this point. 

It is my opinion that a close correlation will result be- 
tween the sound recorded by the method of test as outlined 
in this paper and the S. P. O. method. 


Comdr. E. R. Queer, Washington, D. C., spoke of the 
work being done to obtain proper fan installations aboard 


-ship to reduce noise. His talk was illustrated with slides. 


C. M. Ashley, Syracuse, N. Y., expressed the opinion that 
the sound energy method described in the paper was a 
proper effort to obtain a fundamental method. From sound 
energy it would be possible to divide by absorptivity to 
obtain intensity of sound in a given space and from in- 
tensity it would be possible to convert to sound level. Such 
procedure had not been possible and the method used by 
the authors, therefore, represented a forward step in meas- 
urement and interpretation of the sound level of equipment. 

Capt. T. H. Urdahl, Washington, D. C., expressed appre- 
ciation to the authors from the Bureau of Ships. The 
project of developing the fan test room was started for the 
purpose of eliminating the shipment of fans to the Navy 
laboratories for test and substituting, for this procedure, 
a standard test room of reasonable cost which manufac- 
turers could build and in which fans could be tested and 
developed. By the use of a standard test room it would 
only be necessary to send personnel to the manufacturer’s 
test room when approval of a type of fan would be re- 
quested. 

Procedure for calibrating sound measuring instruments 
was being developed at the National Bureau of Standards. 

Captain Urdahl expressed appreciation of the excellent 
cooperation given the Navy Bureau of Ships by the manu- 
facturers of fan equipment. 


President Downs then announced that the next order 
of business was the installation of the officers elected 
for 1945 and asked Past President W. T. Jones to pre- 
side at the Installation. 


Installation of Officers 


Mr. Jones asked C. V. Haynes, Past President, to 
escort Past President Homer Addams to the rostrum 
and then asked Mr. Addams to install the new Presi- 
dent, Dr. C.-E. A. Winslow. 

President-Elect Winslow made the following speech 
of acceptance: 


“Mr. Addams, all I could hope for would be to carry on 
the traditions set by you and my other predecessors, and if 
that is successful it will be because of the staff of the So- 
ciety, Mr. Hutchinson, Mr. Flink, Mr. Tasker, and the 
committee organization of the Society. 

“In this year particularly that is important. We shall 
not have a summer meeting. We don’t know whether we 
shall have a meeting next year, but we shall appoint this 
afternoon some 16 committees of the Society and of the 
Council. There will be between 25 and 30 technical com- 
mittees associated with the Committee on Research, and 
that means that between two and three hundred members 
of the Society will be working on these various committees 
for the good of the Society throughout the year. I hope 
and believe that through that splendid service rendered by 
all the cooperating bodies the Society will be able to carry 
on through this difficult year.” 


Other incoming Society officers were installed as fol- 
lows: 1st Vice-President A. J. Offner, by Past President 
W. H. Driscoll; 2nd Vice-President W. A. Russell, by 
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Past President M. F. Blankin; Treasurer L. P. Saun- 
ders, by Past President W. H. Driscoll. 


Past President W. L. Fleisher then installed the fol- 
lowing newly elected members of the Council: Brig. 
Gen. W. A. Danielson, Memphis, Tenn.; H. R. Roth, 
Toronto, Can.; Ernest Szekely, Milwaukee, Wis.; and 
Dr. B. M. Woods, Berkeley, Calif. 

Mr. Jones then declared the officers properly installed 
for the year 1945. 

President Winslow referred to the breadth of inter- 
est shown in the subjects presented at the session and 
stated that they had ranged through the fields of vision 
in physics, optics, and acoustics. 

T. D. Stafford, Grand Rapids, Mich., presented the 
report of the Committee on Resolutions, whereupon it 
was moved by L. P. Saunders, seconded by L. T. Avery, 


and 
VOTED: THAT the following resolutions be adopted: 


Resolutions 


Wuereas, our President, Sewell H. Downs, has, in the first year 
“the second half century of our Society's life, set a fine example 
f leadership in both technical guidance, and business manage- 
ment, and 
Oy EaBAS, through his wise direction the Society’s membership 
has been increased both in number and in unity of effort, and 
“WHEREAS, the Society’s high standards so wisely established by 
his predecessors have been upheld and promoted by his steadfast 
adherence to them, ' 

Be Ir RESOLVED, the ASHVE extends its grateful thanks and 
jeep appreciation to him and also to Mrs. Downs, for her inspira- 
tional loyalty. 

. > . . 

Wuereas, the members of the Council, Advisory Council, Com- 
mittee on Research, Technical Advisory Committees, and the Spe- 
cal Committees of ASHVE have not only carried on the work of 
the Society within their jurisdiction, but have been the instru- 
mentalities through which the Society’s knowledge and experience 
have been utilized in the prosecution of the war, and 

WHEREAS, the time, effort and knowledge of individual members 
{these groups have been wholeheartedly given, 

Be Ir RESOLVED, that the sincere thanks of the Society be given 
to them. 

> > . > 

WHEREAS, some have made the supreme sacrifice, 

Be Ir RESOLVED, that the ASHVE extend greetings to those who 
sil serve and deep sympathy to the families and friends of those 
who will not return, and 

Be Ir FURTHER RESOLVED, that a copy of this resolution be sent 
to the next of kin of those who have given their lives and who 
will continue with us in memory. 

. . > > 


WHereas, the Past Presidents of this Society have wisely and 

efully laid the foundation stone on which we now build, and 
WHEREAS, some have found it impossible to be with us at this 
meeting, 

Be Ir RESOLVER, that the members of the ASHVE make known 
to all of them our joy in having those with us who could attend, 
and our disappointment in not being able to greet those who 
were absent. 

. >. . a 

WHEREAS, the finest traditions of New England hospitality have 
en upheld by the Committee on Arrangements of the Massachu- 
tts Chapter at the 5lst Annual Meeting of the ASHVFE, and 

WHEREAS, many individuals and organizations have contributed 
to the splendid success of the meeting, 

Be Ir REsOLVeD THAT an expression of thanks and appreciation 
* adopted and copies of this resolution be sent to the following: 

To Earl G. Carrier, General Chairman of Committee on Ar- 
rangements, and to his several Committee Chairmen, and their 
wmmittee members, and ladies. 

To authors for the interesting technical papers. 

To various engineering Societies that sent representatives to 
establish the joint Inter-Society Committee on Psychrometry. 

To William T. Jones, the Banquet Toastmaster. 

To Prof. James Holt, Toastmaster of the Get-Together Dinner. 

lo the various members who assisted in furnishing registra- 

n personnel. 

To the B. F. Sturtevant Co. for their courtesy in making the 
Inspection trip possible. 

a the organizations responsible for the Sunday afternoon 
oadcasts, 

To the management and staff of the Hotel Statler for their 
eurteous and excellent service. 

_To the newspapers and trade papers for their coverage of our 
»ist Annual Meeting. 


Respectfully submitted, 
RESOLUTIONS COM MITTEE 
. T. D. Stafford, Chairman 
D. M. Allen 
G. C. Kerr 
As there was no further business, the 51st Annual 

Mleetiney was declared adjourned at 1:15 by Dr. 
Winslow, 





Entertainment 


Arrangements had been made by the Entertainment Com- 
mittee, of which C. M. F. Peterson was chairman, for a 
number of interesting events beginning on Sunday, Janu- 
ary 21. A. L. Hesselschwerdt, Chairman of the Ladies’ Com- 
mittee, took one group of members and ladies to visit Mrs. 
Jack Gardiner’s Palace, a museum in which objects of art 
were exhibited and a musical program provided. 


Another group of 80 members and guests attended a radio 
broadcast of the Boston Symphony Orchestra conducted by 
Arthur Fiedler. 

On Monday morning the ladies were guests of Boston 
Chapter, with Mrs. E. G. Carrier as hostess, on a horse 
drawn covered wagon trip to points of historical interest 
in and around Boston. 

A visit to the Agassiz Museum at Harvard University, 
arranged through the courtesy of Fred R. Ellis, provided in- 
teresting entertainment on Monday afternoon. The Ware 
collection of Blaschka glass models of plants and flowers 
which contains specimens illustrating 164 families of flower- 
ing plants, was of particular interest to the visitors. 

The past presidents’ dinner, which was attended by Ho- 
mer Addams, M. F. Blankin, W. H. Carrier, W. H. Driscoll, 
W. L. Fleisher, E. Holt Gurney, C. V. Haynes, W. T. Jones, 
and J. F. McIntire, was combined with a Get-Together Din- 
ner for members and guests on Monday evening. An authen- 
tic New England boiled dinner was served. 

An unusual and thoroughly enjoyable entertainment fea- 
ture was provided by a make-up artist, who selected well 
known ASHVE members as his subjects and proceeded to 
make them into various well known reputable and disre- 
putable characters. Among the individuals selected for trans- 
formation were W. T. Jones, L. P. Saunders, Prof. James 
Holt, and D. L. Mills. 

On Tuesday morning the covered wagon trip was repeated 
by popular request and Mrs. W. T. Jones acted as hostess. 

Entertainment for Tuesday afternoon consisted of a 
bridge tea for the ladies. The winners during the after- 
noon were the following: Mmes. L. R. Szombathy, H. W. 
Wheller, E. A. Dusossoit, F. R. Ellis, and A. Ehrenzeller. 
Also Mmes. John Brinton, D. S. Falk, and F. D. B. Ingalls. 
Thirty attended and tea was poured by Mmes. D. M. Archer 
and J. C. Matchett. 


Banquet 


The annual banquet was held on Tuesday evening, Janu- 
ary 23. In addition to the retiring president S. H. Downs 
and Mrs. Downs, the following newly elected officers and 
guests were seated on the dais: Pres. and Mrs. C.-E. A. 
Winslow, 1st Vice-Pres. and Mrs. A. J. Offner, 2nd Vice- 
Pres. W. A.«Russell, Treas. L. P. Saunders, charter mem- 
ber and past president Homer Addams, Mr. and Mrs. W. 
T. Jones, Dr. and Mrs. W. H. Carrier, Mr. and Mrs. E. G. 
Carrier, Mr. and Mrs. D. M. Archer, and the speaker of the 
evening, Charles Winthrop Copp. 

W. T. Jones acted as toastmaster and introduced each 
member seated at the head table. Short speeches were made 
by retiring President Downs, President Winslow, and Mr. 
Addams, who spoke briefly on the progress of the Society 
during the past 50 years. 

The speaker at the banquet was Charles Winthrop Copp, 
a Vermonter and graduate of Oberlin College, who had been 
a teacher of English in Japanese government schools for 
two decades and who was imprisoned as a spy at the out- 
break of the war. Mr. Copp was released by the Japanese 
in June 1944 and returned to the United States on the ex- 
change ship Gripsholm. The speaker’s subject was Japan 
Yesterday, Today, and Tomorrow. 

Because of his intimate contact with the Japanese, Mr. 
Copp was able to analyze the actions of the Japanese and 
predict the reaction which might be expected from the de- 
feat which was in store for them. Mr. Copp gave excellent 
descriptions of the modern improvements to be found in 
Tokyo and other large cities and emphasized particularly 
the contrast between the sections built in accordance with 
modern construction and the neighboring slums housing 
the population of cities such as Tokyo. 

At the close of the banquet music was provided by Art 
Rubin’s orchestra for dancing until one o’clock. 
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Tobacco Smoke Control-A Prelimina: y 


Study 


By Charles S. Leopold", Philadelphia 


Hhicu TOBACCO smoke concentra- 
tion in auditoriums in general, and 
in a sports arena in particular, re- 
sults in interference with visibil- 
ity, eye irritation, and certain odor 
effects. 

The interference with visibility 
may be a direct obscuration of 
object viewed due to opacity of the 
intervening space, or a distraction 
and interference with vision due to 
the illuminated smoke cloud. 

Eye irritation effects are: smart- 
ing and lachrymation. 

Odor effects may be divided into: 
perception of odors upon enter- 
ing the space, residual odors in 
clothing after leaving the space, 
and odors so pronounced as to be 
objectionable during occupancy. 

Interference with vision is a 
function of the concentration of 
particulate matter, the distance 
from object viewed, and the physi- 
cal relation of the lighting system, 
stage and seats. 

Eye irritation depends upon the 
irritant concentration in the smoke 
and, with a simple ventilating sys- 
tem, is a function of the smoke 
density. Both fluid and particulate 
matter may contribute to eye irri- 
tation or the particulate matter may 
act solely as a conveyor of irritant 
gases or liquids. The smoke com- 
ponents may, and probably do, dif- 
fer qualitatively and quantitatively 
in their effect on eye irritation and 
odor. 

An electrostatic precipitator can 
remove a large portion of the par- 
ticulate matter from smoke. As 
yet, we do not know how much of 
the eye irritant and odor producing 
substance is simultaneously re- 
moved. 

Odor producing substances are 
similarly proportional to the smoke 
density. Charcoal adsorbers are 
effective in the removal of odor 
causing substance and have little 
effect in reducing fine particulate 


*Consulting Engineer. Member of 
ASHVE. 
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SUMMARY—An optical method is 
described for obtaining a reprodu- 
cible smoke density scale against 
which can be checked observa- 
tions on vision, eye irritation, and 
odor. Data obtained by this test 
method are submitted for the to- 
bacco smoke conditions in Madi- 
son Square Garden. 





matter. An air washer with clean 
water will remove some odor but 
has little effect on fine particulate 
matter. 

Dilution of the tobacco smoke by 
smoke-free outdoor air is effective 
in reducing all of the discomforts 
listed, but in year-round air con- 
ditioning systems, the amount of 
outdoor air required may prove 
economically excessive. 

Where apparatus for smoke re- 
duction is introduced in the recir- 
culated air stream, the available 
apparatus, in general, does not deal 
equally with the three types of 
smoke difficulty. In speaking of 
smoke-free air as applied to a con- 
ditioning or ventilating system 
which utilizes smoke reducing ap- 
paratus in the recirculated air 
stream, it is necessary to differen- 
tiate’ between particle-free, irri- 
tant-free, and odor-free air. 


Qualitative Observation at 
Madison Square Garden 


For the seating and lighting ar- 
rangement used in the Garden, 
for basketball or boxing, and 
with fans delivering a limited quan- 
tity of outdoor air at a constant 
rate, without treatment other than 


Fig. 1—Location of 
optical equipment 





heating, the smoke problem re 
sented as follows as the num! «yr of 
spectators increases: A_ ¢ jer! 
haze is quickly noticeable. The 


smoke becomes quite visible i the 
strong beam of the spot! chts 
Vision from the observer t» the 
spectators at the far end the 
arena, when viewed across the ring, 


becomes obscured. Awareness of 
the cloud in the spotlight becomes 
objectionable. Eye irritation js 
noted. In the practical range of 
ventilation, odor is not noticeable 
to the acclimated spectator, but it 
may be briefly noted by the patron 
entering the arena. 


Selection of Test Method 


Analysis of the problem indi- 
cated that a measurement of light 
transmission through the smoke 
cloud in an auditorium with a sim- 
ple ventilating system would pro- 
vide a reproducible scale of smoke 
density to which observations on 
visual discomforts, eye irritation, 
and odor could be referred. 

Test Method 


A narrow beam of light of con- 
stant intensity was projected diag- 
onally across the arena as shown in 
Fig. 1 and the intensity of the 
beam at the end opposite to the 
projector was measured by photo- 
electric means. The receiving pho- 
toelectric cell was shielded so that 
it would not respond to light other 
than the projected beam. 

Optical transparency is defined 
as the ratio of the intensity of the 





’'The Principles of Optics, by Hardy and 
Perrin (McGraw-Hill); Photography— 
Principles and Practice, by C. B. Neblett 
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transmitted light to that of the 
incident light. Within the scope of 
these tests transparency is used to 
denote the ratio of the transmitted 
light with a smoke cloud to the 
transmitted light without a smoke 
cloud. 

Opacity is defined as the recip- 
rocal of the transparency. 

Density is defined as the Log,, of 

1 

opacity, or Log,, of ———————. 
transparency 


The relation of transparency, 
opacity, and density is shown in 
Fig. 2. The concept is further 
illustrated in Table 1, in which the 
relationships are shown for a con- 
stant source of light passing 
through 0, 1, 2, and 3 equal light 
obstructions, each obstruction per- 
mitting the transmission of 10 per 
cent of the incident light. 


The optical density of a smoke 
cloud is a function of the number 
and size of particles that the light 
beam encounters in passing from 
the light transmitter to receiver.* 
If it is assumed that the smoke 
cloud consists of particles of va- 
rious sizes, uniformly distributed, 
the optical density becomes a func- 
tion of the particles per unit vol- 
ume. In an enclosure with uniform 


*Transmission of Light Through Fog, 

by Ff. GC. Breckenridge (Transactions IES, 

XXVII, No. 2, p. 216); the Stratten and 

Ho chton formula (Physics Review, 38, 
9, 1981). 
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smoke, the concentra- 
zo «=Cr s tion of particles 
should be inversely 
proportional to the 
quantity of smoke- 
free air which is in- 
troduced. Thus, in 
comparing various 
constant rates of ven- 
tilation, the optical 
density would vary 
inversely as the cfm 
of smoke-free air per 
occupant. 

The volume of the 
auditorium and num- 
ber of air changes per 
se are of interest for 
an unsteady state, 
such as the initial build-up of a 
smoke cloud, or its decline, but 
not an important consideration in 
any steady condition, with the pos- 
sible exception of the combination 
of extremely low air motion and 
low air change with light occu- 
pancy, in which case adsorption 
and settlement phenomena may be 
of practical magnitude. 
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Simplification of Field Tests 


Since the optical density varies 
1 
as , it is possible to 
cfm per person 
generalize that for any constant 
rate of smoke emission the relation 
of optical density 
to cfm per person ae 
can be plotted on orote 
logarithmic coordi- ey om 
nates as a straight 0.00} oa 
line parallel to Line sashes 
1 on Fig. 3. 





OPTICAL OENSITY 


00 6Fig. 2—Relation of dens- 
so_~=«séity,, opacity and transpar- 











TABLE 1 


CONSTANT LIGHT 
SOURCE A tT} oO ]O0 


—~~ 1.00/10 | © 
—_—~> ] 0.10} 10 | 1 
—_~> Nf] 0.01|100] 2 
— ul 0.001|1000] 3 


A sEQUAL LIGHT OBSTRUCTIONS 
TRANSMISSION 0.10 EACH 

T = TRANSPARENCY 

O= OPACITY 

D= DENSITY 









































This generalization simplifies 
the accumulation of test data as a 
reading at one sustained rate of 
ventilation, with a constant rate 
of smoke emission, is sufficient to 
establish the actual position of the 
line and thereby provide a means 
for predicting the optical densities 
and transparencies at other steady 
rates of ventilation. 


Test Procedure 


A description of the apparatus 
used is given in Appendix A. The 
location of the apparatus is shown 
in Fig. 1. The transmitter and re- 
ceiver were located approximately 
16 ft above the arena floor. 


A conventionalized section of the 
Garden and air distribution is 
shown on Fig. 4. There are four 
supply fans on each side of the en- 
closure. The air discharge of the 
four systems on one side was ob- 
tained from pitot tube measure- 
ments. Delivery of the other four 


: 
oan 8 hee ame SNassssss 
p “ | | T | Re a a * eaul 
‘oe “ pews ~ |  SommG SOEs BOMARIE S SX N TT] 
ee RTIONAL TO j “3 SS 
Fig. 3—Variation of CF ene et OS am Tes TN 
optical density and om » Ni 
transparency with \ 
ventilation transmit- | tt Lt ne 


SCALE 2 * 
‘ 


ter to receiver 240 ft 


Heating, Piping & Air Conditioning, March 1945—ASHVE Journal Section 








Seer as ae oe maeervs 
#4 &$ © 1693” to 50 40 OO Deh 
Cc Ff M PEO PERSON 


165 














A 


4 A ttius FAN 


wd rf SUPPLY FAN 





LIGHT PROJECTORS 


‘ 
~ 
~ 
ExMAUST FAN A 
SUPPLY FAN a. 5G 

















eae ‘Bek. 
| 4 
a . | oe 
* | Ae 
+ | > le -|| 
PEE San ame tte I 








Fig. 4—Cross-section of Madison 


Square Garden indicating 


air distribution and lighting for boxing 


symmetrical systems was estimated 
by a comparison of the static pres- 
sure in the supply duct just be- 
yond the fan. Tests were conduct- 
ed using all outdoor air, untreated 
except for filtering and heating. 
The fans, which are provided with 
3-speed motors, were run at low 
and intermediate speeds in these 
tests. There are eight exhaust fans 
arranged symmetrically with the 
eight supply systems, and one addi- 
tional exhaust fan at each end of 
the enclosure. All exhausts were 
operated in conjunction with sup- 
ply in these tests. There was a 
slight positive pressure within the 
enclosure at all times. 

Data were obtained for transpar- 
ency during a basketball game and 
during a prize fight. In each case 
readings were started under a con- 
dition of light occupancy and con- 
tinued at 10-min intervals for a 
short time after patrons had left. 

Estimates of occupancy were fur- 
nished by the permanent personnel 
of the Garden and were in fair 
agreement. The maximum occu- 
pancy figures are accurate. 











Impressions of conditions were 
noted by five individuals, one a 
non-smoker and one a_ heavy 
smoker. There was satisfactory 
agreement among observers. 

The test data for basketball spec- 
tators is shown in Fig. 5. With 
maximum occupancy, two periods 
of constant transparency were ob- 
tained—one with 10 cfm per person 
and the other with 13.7 cfm per 
person. These points are shown as 
A and B on Line 2, Fig. 3. Within 
the accuracy of the experiment, 
the observed data corroborated the 
predicted relationship of cfm per 
person and optical density. 

Fig. 5 shows the comparison of 
time, occupancy, and transparency. 
At 9:50 P. M., fan speed was in- 
creased so that the cfm per occu- 
pant was changed from 10 to 13.7. 
Comparatively little time was re- 
quired to reach the new steady 
state of transparency. The test in- 
dicates that in the practical prob- 
lem of combating the average max- 
imum smoke density, the air 
change per se, or theslag of the 
auditorium, is of minor impor- 





tance. It is of sufficient magnitu 
however, to smooth out moment: 
changes in the rate of smoke en 
sion which, there is reason to 
lieve, occur at times of chang 
interest in the spectacle. 
Fig. 6 is a graphical record 
test data for boxing spectators. 
Point C, Line 3, Fig. 3, sh 
the steady state for a peak cro 
during the preliminary bouts. 
short intermission preceded 
main bout, at which time the v 
tilation was increased from 10 
13.7 cfm per person. The incre: 
of transparency, starting duri 
the intermission, was quickly re- 
versed at the start of the mai 
bout and for a period of approxi- 
mately 20 min the rate of smoke 
emission exceeded that which « 
curred during the preliminary 
bouts. The transparency, however, 
was somewhat improved due to the 
increased rate of ventilation. Th: 
condition for the steady state dur- 
ing the start of the final bout is 
shown by Point D, Line 4, Fig. 3 
Figs. 7 and 8 show the data of 
Fig. 3 on rectangular coordinates. 
Figs. 3, 7 and 8 summarize the 
transparency or density to be ex- 
pected at Madison Square Garden 
at a distance of 240 ft, at various 
conditions of steady occupancy and 
ventilation, when occupied by either 
fight or basketball spectators. The 
data pertain to the total number 
of spectators. Dependable data 
were not obtained as to the per- 
centage of cigars, cigarettes, or 
pipes which were lighted, nor for 
the total number of smokers. A 
count of only 350 people during a 
fight indicated that less than 20 
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Fig. 5—Measurement of optical transparency (basketball 


program March 30, 1944) 
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OCcK TIME - P.M 


Fig. 6—Measurement of optical transparency (boxing pro- 


gram March 31, 1944) 
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Fig. 7—Variation of transparency with ventilation 


per cent had lighted cigars, ciga- 
rettes, or pipes. This figure is 
lower than the values usually as- 
sumed and indicates the desirabil- 
ity of further check. 


During these tests the consensus 
of opinion of observers was as fol- 
lows: 


Eye irritation corresponded to a 
smoke density of 0.167 (transpar- 
ency 0.675). The visible smoke 
cloud in the spotlights was judged 
as objectionable at a density of 
0.145 (transparency 0.72) as 
viewed from the arena floor level 
and 0.670 when viewed from the 
projector location. Haze, though 
quite evident, was judged as com- 
mercially acceptable at a density 
of 0.097 (transparency 0.8) viewed 
from the arena. The estimate of 
objectionable is more definite than 
that of commercially acceptable. 
The qualification commercially in- 
dicates a compromise. Inspection of 
Fig. 7 indicates that progressive 
gains beyond 80 per cent transpar- 
ency are achieved at rapidly in- 
creasing cost in cfm per occupant. 


Unit for Comparison 


The density scale of Fig. 3 was 
calculated from measurements of 
transparency at 240 ft. Optical 
density bears a lineal relation to 
the thickness of the medium and a 
unit density figure, such as density 
per foot, can be obtained by di- 
viding the total density by the dis- 
tance to which the measurement 
applied. This unit density can then 
be used for comparison in similar 
applications. Unit transparency 
would not be so convenient since 


COMMERCIALLY ACCEPTABLE CLOUD -OENSITY 0.097 


“OBJECTIONABLE "CLOUD- DENSITY 0.150 4 
DENSITY 0.167 
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transparency varies in a logarith- 
mic relationship with distance. 


Discussion of Visual Effects 


A smoke cloud causes a decrease 
of light reaching the performer 
and a decrease in light reflected 
from the performer to the spec- 
tator. The resulting decrease in 
vision is relatively small at any 
rate of ventilation which would be 
adequate for the elimination of 
other forms of discomfort. Vision, 
similarly to other human senses, 
approximately follows the Weber 
Law® to the effect that the change 
in stimulus required to produce a 
noticeable change in perception is 
proportional to the pre-existing 
stimulus. This is frequently stated 
in the Fechner‘ form that percep- 
tion is equal to a constant times 
the logarithm of the stimulus. 


There is a very low level of illu- 
mination in the spectator space and 
any factor causing a decrease in 
vision would therefore be more no- 
ticeable when trying to discern de- 
tail across the auditorium than it 
would be in looking at the brightly 
illuminated center of _ interest. 
There is a further decrease in 
visual perception due to the light 
which is scattered from the spot- 
light beams competing with the 
stimulus from the center of inter- 
est. For very heavy concentration 
of smoke, decrease of light due to 
opacity may be of importance. 

For reasonable ventilating rates, 
the most objectionable visual effect 
is the awareness of the smoke 


: *The Science of Seeing, by Luckiesh and 
oss. 
‘Handbook of Engineering 
mentals, by Eschbach. 


Funda- 
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Fig. 8—Variation of optical density with ventilation 


cloud. This visual effect may be 
partly of psychological origin but 
it is none the less real. The psy- 
chological factors involved are be- 
yond the scope of this paper. The 
objectionable qualities of this effect 
depend on the angle formed by the 
line of sight and the line of the 
spotlights, and further on the 
depth of the smoke cloud through 


_and beyond the center of interest. 


Thus, a spectator looking from the 
spotlight to the center of interest 
is less conscious of the cloud than 
is the spectator looking at right 
angles to the projector beam; and 
a spectator on the arena floor, look- 
ing across the ring the long dimen- 
sion of the building, is more con- 
scious of the smoke cloud than is 
a spectator looking across the short 
dimension of the building. 

From the former observation it 
would follow that in a motion pic- 
ture theater, where the sight line 
largely parallels the line of projec- 
tion, smoke would interfere very 
little with vision and this appears 
to be the case. In motion picture 
theaters, smoke is quite evident in 
the beam if the observer looks 
across the beam rather than at the 
screen. 

The smoke cloud in the Garden 
was appraised from various posi- 
tions in the auditorium under a 
constant smoke density and con- 
stant illumination. In the order of 
deereasing visibility of the cloud, 
the points of observation were: 

1. Lengthwise of the arena at ring 
level. 


2. Crosswise of the arena at ring 
level. 

3. Crosswise of the arena at mez- 
zanine level. 
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4. Any position from the top bal- 
cony. 

Lighting projectors are uniform- 
ly placed above and beyond the out- 
line of the ring and the basketball 
court. For this illuminating system 
it appears that if smoke density is 
held at a level which will not pro- 
duce an objectionable light beam 
for patrons looking at right angles 
from a distance of approximately 
100 ft, it will not be objectionable 
for patrons in the high gallery who 
have a total sight line of approxi- 
mately 220 ft. When viewing from 
any point other than the arena 
level, the spectator looks down at 
the relatively bright floor of the 
ring and immediate surroundings. 
When looking across the ring from 
the arena level, the background of 
the fighters is the smoke cloud 
against the relatively dark house. 
As the density of the cloud ap- 
proaches an objectionable condi- 
tion it is not possible to distinguish 
detail in the stadium seats beyond 
the arena when looking lengthwise 
through the house. Polarization’ of 
the scattered light was noted by 
direct observation with a polarizing 
filter. 


Discussion of Eye Irritation 


Previous experiments® have in- 
dicated that eye irritation is a 
function of irritant concentration. 
It would, therefore, be expected that 
the smoke density at which eye 
irritation was noted in these ex- 
periments would be a constant ap- 
plicable to other work. 


Discussion of Odor 


The odor problem in the Garden 
may be subdivided into: 

Odor for the acclimated spec- 
tator; 

Odor for the spectator entering 
the house; 

Odor remaining in the clothes. 

Due to rapid olfactory fatigue, 
there is no practical problem of 
odor for the acclimated spectator. 
An odor must be indeed objection- 
able to a person entering the audi- 
torium to be even perceptible to a 
spectator who has been inside for 
a short time. Any quantity of out- 
door air which will assure satis- 
factory visual effects will avoid ob- 


‘Fragments of Science, by John Tyn- 


dall. 
‘Noxious Gases, by Henderson and 


Haggard (Reinhold Publishing Corp.). 
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jectionable odor for the acclimated 
spectator. It could be of impor- 
tance in an extreme case, such as 
the use of a very small quantity of 
outdoor air in combination with 
some form of apparatus in the re- 
circulated air system which would 
remove the visually objectionable 
smoke without the removal of the 
odor-causing substance. 


A patron going to his seat must 
first pass through a_ ventilated 
lobby. As a rule, smoke concentra- 
tion in a lobby is somewhat less 
than in an auditorium, though this 
condition can at times be reversed. 
If there are two steps of increas- 
ing smoke concentration, odor per- 
ception is minimized by the rela- 
tion of change in stimulus to the 
pre-existing stimulus and rapid ol- 
factory fatigue. 


The factors affecting the odor of 
tobacco remaining in the clothes 
have not been adequately investi- 
gated. The relative importance of 
smoke density, time, temperature, 
and water vapor is not known, 
either for the period of exposure 
or for the period which follows. 


Limitations of the Data 


The analysis assumes a uniform 
distribution of smoke and smoke- 
free air. Smoke appeared uniform 
when the house lights were on and 
the spotlights were off. No actual 
measurements were made of the 
uniformity of smoke or the specific 
air supply directed toward the ring. 


Tests were conducted for the 
illumination normally used for bas- 
ketball and for boxing. Experi- 
ments were not conducted on the 
effect of variations in light in- 
tensity, either of center of interest 
or of background. 


Four of eight fans were accu- 
rately tested at two speeds. Total 
air quantities should not be de- 
pended upon for an accuracy of 
better than plus or minus 10 per 
cent. Variation in capacity between 
the two ventilating rates was con- 
firmed by static pressure readings 
at all fan discharges and should be 
accurate as a ratio. 


The data represent two evenings 
of measurement preceded by one 
preliminary afternoon test. Data 
appear consistent but, as noted, the 
period of test was limited. 


The specific data of these tes 
in general, cannot be safely exte; 
ed to enclosures with differ, 
types of occupancy and differ. 
physical arrangements. The : 
method outlined is relatively 
complicated and convenient for 
in the field. Additional data wi! 
useful and it is suggested that ; 
data subsequently collected be ; 
warded to the ASHVE Resea 
Laboratory to help fill the gen: 
void on this subject. 
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Appendix A 
Description of Equipment 


The projector consisted of a West- 
inghouse S No. 787917 Portable Traf- 
fic Signal Projector with all unneces- 
sary parts, including handles and 
switches, removed so that only the 
housing, lamp and socket, back, pri- 
mary and secondary reflectors re- 
mained. A bow and base capable of 
being rigidly clamped were added for 
convenience in mounting. A No. 1503 
lamp, 50 candle, 6-8 volt, was used as 
a light source. With this lamp i: 
focus in the reflector, a narrow beam 
of light was obtained having a spread 
of approximately 1% deg and an in- 
tensity of approximately 500,000 can- 
dlepower. 


The receiver consisted of two sele- 
nium type self-generating barrier 
layer cells mounted in the same type 
housing as the projector, with two 
baffles with circular openings ad- 
justed in front of the barrier layer 
cells inside the housing so that the 
effective field of view of the cells was 
limited to a circular area centered at 
the projector. 


The barrier layer cells in the re- 
ceiver were connected in paralle! to a 
high sensitivity microammeter. 


Both the projector and receiver 
were bolted solidly to sloping steel- 
surfaced banisters in such a position 
as to be not readily accessible to spec- 
tators. The operators occupied the 
seats alongside. The location was 
such that as few people as possible 
were disturbed by direct light ‘rom 
the projector and no light from any 
fixture in the building could enter the 
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receiver and produce an erroneous 
reading. 

To make the tests, the projector 
was focused to produce as nearly as 
possible & perfectly collimated beam 
of light, the maximum intensity of 
which was directed against the bar- 
rier layer cells. The sensitivity of 
these cells was then adjusted to give 
approximately two-thirds scale deflec- 
tion of the microammeter when the 
air in the building was as clean as 
possible. The lamp in the projector 
was operated from a constant-voltage 
transformer in order to maintain con- 
stant light output. Readings of the 
light intensity reaching the receiver 
were made every 10 minutes through- 
out the test period by turning on the 
projector, allowing 30 seconds opera- 
tion for the light intensity from the 
projector to become stabilized, and 
then recording the meter reading. 
The projector was turned off between 
readings in order that the spectators 
might not be disturbed any more than 
necessary. 

Discussion 

c. A. Atherton’, Louisville, Ky. 
(written): In general I agree with 
the author’s discussion of visual ef- 
fects. I believe, however, that the in- 
troduction of the Weber-Fechner Law 
is unnecessary and confusing. The 
efect on vision of the surrounding 
glare from the dispersal of light by 
the smoke is much more important 
than is the variable brightness of the 
objects viewed; from an illuminating 
engineering point of view this veiling 
glare is very important indeed. It is 
a problem similar in nature to that of 
trying to see through a fog by the 
light of automobile head lamps. It is 
interesting to note that the light is 
polarized, but probably no practical 
advantage can be taken of this fact. 

The variation of visibility due to 
the background brightness; the fact 
that from some directions vision is by 
silhouette; and the greater weight 
which the author places on the dis- 
i annoyance of the bright 
loud of smoke rather than on varia- 
tions in visibility; these are the sort 
of things an illuminating engineer 
ould like to see investigated further. 
It is unfortunate that only one con- 
dition of lighting was considered. Un- 
loubtedly the lighting in the Garden 
s excellent, but I wonder if it has 
n investigated from the point of 
of visibility through clouds of 
Mluminated smoke. The author’s field 
that of getting rid of the smoke. 
ine is that of producing lighting 
or good visibility. We look at every 
rodilem from two different points of 
few, but agree nevertheless in a large 
‘gree. At least in our two fields of 
ngineering there must be cooperation 
i order to arrive at the best and 
lost economic solution. I congratulate 
ne author upon bringing the two to- 


















‘Reynolds Metals Co., Parts Div. (Mem- 
ber of IES), 


As an illuminating engineer I note 
also at once that although the com- 
mercially acceptable transmission fac- 
tor under the circumstances of the 
test was agreed to be 0.80, the trans- 
missions actually observed during the 
game and match were considerably 
below that. This has a very familiar 
ring to the lighting man who talks of 
50 or 100 footcandles as his commer- 
cially acceptable intensities, but finds 
most installations giving 10-15 foot- 
candles of intensity. It is curious how 
similar all such problems are in their 
fundamentals. So often we know how 
to do things much better, but we do 
not know how to get the people to 
adopt these better methods. 


F. H. Munkelt, New York, N. Y. 
(Written): This excellent approach 
to a quantitative determination of 
tobacco haze and its control by ven- 
tilation makes interesting study. That 
it was applied to an unusual struc- 
ture does not detract from its value. 
There is, at least, symmetry and there 
are within the building no interfering 
barriers, corners or partitions which 
often qualify the value of tests in 
smaller structures when air distribu- 
tion is a factor. 


It is now about 10 years since I 


first tried to analyze the problem of 


removing tobacco contamination from 
the air. It is, therefore, indeed re- 
freshing to have this paper appear. 
The conclusions which I reached at 
the time were very simple: that the 
solution of the problem consists of 
two parts, first, the removal of the 
smoke particles and second, the re- 
moval of a certain vapor or vapors. 
My views today are substantially the 
same although they have been modi- 
fied somewhat in detail. 


The author has distinguished be- 
tween eye irritation and odor. It is 
assumed that he has not precluded 
the possibility of both being caused 
by one substance. Experience with the 
tobacco problem points to the conclu- 
sion that both the major irritant and 
the major odor present are charac- 
teristics of the vapor of pyridine. 
Other substances with one or both of 
these characteristics may be present, 
but certainly in much lower concen- 
tration. 

Pyridine is a liquid with a most 
pungent odor which, in dilute state, 
resembles the odor from stale cigars. 
Its toxicity is reported" as “local irri- 
tation on the mucous membranes and 
a general narcotic action on the nerv- 
ous system. Symptoms following ex- 
posure are irritation of the respira- 
tory tract and of the eyes, and cough.” 

Tobacco contains nicotine, which is 
a very poisonous oily liquid. Nicotine 
is a bi-cycle molecule, one cycle of 
which is identical with the pyridine 
ring. Reducing the mechanism of 
smoking a cigar to its simplest terms, 
the heat of the lighted end evaporates 
some of the nicotine, and at the same 





*The Analytical Chemistry of Indus- 
trial Poisons, Hazards and Solvents, by 
Morris B. Jacobs. (Interscience Publish- 
ers, Inc., 1941.) 
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time dissociates some nicotine to pro- 
duce pyridine. Presumably a large 
fraction of both these high boiling 
vapors are condensed in the lower 
part of the cigar, causing it to be- 
come ranker as it becomes shorter, 
and leading our physicians, when they 
find it necessary to regulate indi- 
vidual smoking habits, to warn 
against smoking cigars more than 
half way. Pyridine is the more vola- 
tile of the two and would be expected 
to be the predominant vapor in mix- 
ture with the smoke. 

The irritant level has been deter- 
mined by the author in terms of 
smoke density. It is customary to ex- 
press vapor concentration in terms of 
parts per million or milligrams per 
litre. However, in the case of smoke 
and vapor emanating from the same 
source expressing the irritant level in 
terms of smoke density may be en- 
tirely satisfactory as the following 
general observations will indicate. 
These are not tests which I have 
made or which I have found reported 
anywhere. They come out of my 
studies in the field of sorption of 
gases and vapors by solids and they 
certainly indicate the overlapping na- 
ture of the smoke and vapor present 
in cases of this kind. When a sub- 
stance is burned, gases, vapors and 
fine particulate matter called smoke 
are produced. Of course, in some 
cases, the quantity of one or two of 
these products could be zero. The 
smoke particles, largely carbonaceous 
and produced under conditions of 
heat, are active adsorbents to a great- 
er or less degree. Any adsorbent will 
retain a certain minimum amount of 
a given vapor under most conditions 
except that of increased temperature. 
Placed in a high concentration of the 
same vapor it will adsorb an excess 
of the vapor. That leads to the belief 
that the smoke particles adsorb, as 
soon as cooled and while still not far 
from the source of combustion, an 
excess quantity of the vapor having 
the characteristic odor of that com- 
bustion, and then release the excess 
slowly after the surrounding concen- 
tration has been dissipated. It is one 
way that the lingering odor of hydro- 
gen sulphide or sulphur dioxide in 
soft coal smoke can be explained. It 
is one way that the lingering effect 
of the odor of pyridine in tobacco 
smoke can be explained. 


If there is any sense at all in the 
adsorptive nature of smoke, it serves 
to emphasize the necessity of remov- 
ing both the tobacco smoke and the 
irritant vapor of pyridine, if satisfac- 
tory conditions are to be maintained. 
According to Fig. 7, from the paper, 
some acditional ventilation was need- 
ed in a few cases to reach the eye 
irritation maximum density and con- 
siderably more ventilation in all cases 
to reach the commercially acceptable 
density. In problems where recircula- 
tion is indicated, satisfactory means 
are available for removing the smoke 
particles. The pyridine vapors can be 
removed by adsorption by activated 
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carbon as shown by tests made in the 
laboratory with a duct in which an 
electrostatic precipitator was installed 
and a bank of activated carbon can- 
isters was located downstream. When 
the precipitator was in service and the 
canisters were removed from the duct 
the smoke was completely arrested 
but the odor came through with little, 
if any, noticeable reduction. When the 
precipitator was turned off and the 
activated carbon canister placed in 
the line, the smoke came through in 
volume but the odor concentration 
was very low. When both precipitator 
and canisters were in service a very 
satisfactory job was done in remov- 
ing both smoke and odor. The adsorp- 
tion properties of pyridine by acti- 
vated carbon are not far removed 
from those of benzene, a substance 
which resembles pyridine in chemical 
structure. It should be stated that, in 
the majority of problems which have 
been reviewed involving tobacco cases 
with insufficient ventilation, the own- 
er emphasizes the eye irritation con- 
dition more often than the haze. 


The author reports the same occu- 
pancy for basketball nights as for 
boxing nights. That is a little surpris- 
ing because the entire central arena is 
occupied on boxing nights and very 
little, if any, of it on basketball 
nights. Probably, in both cases the 
Garden was not filled to capacity. Re- 
gardless of the reason for equal at- 
tendance, one thing is certain. On the 
boxing night, there was much smok- 
ing directly under the light beam, 
but there was none on the basket- 
ball night. And might not this have 
accounted for the lower optical trans- 
parency at the beam level as recorded 
in Fig. 6 and compared with Fig. 5? 
Will the author state, in this connec- 
tion, if he observed a tendency for 
new smoke clouds to linger over the 
heads of patrons seated in the arena? 
In the not too distant past, inability 
to obtain a clear view of the ring has 
been an objection on the part of spec- 
tators in that section. The air distri- 
bution may, however, have been im- 
proved since. 

It is hoped that the author will 
continue his studies along the simple 
and ingenious lines here described. As 
he has said, the data secured cannot 
be safely extended to other types of 
structures. The ventilation used, in 
terms of cfm per occupant, is lower 
than any values that have seemed 
proper for tobacco smoking condi- 
tions. Correspondingly, the resulting 
smoke densities leave something to be 
desired. It will be interesting if the 
author, in his future work on this 
subject, will include some smaller 
structures and in so doing point out 
what differences there may be in the 
amount of ventilation required on a 
large structure like Madison Square 
Garden, and that required on a struc- 
ture of ordinary dimensions, for equal 
results, all other conditions such as 
space per occupant and cfm per occu- 
pant being substantially the same. 

G. W. Penney, East Pittsburgh, Pa. 
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(written): I think that the author is 
to be commended for starting a new 
type of investigation and for quickly 
publishing information to give engi- 
neers data on a subject on which 
nothing has been available. The quan- 
titative increase in smoking between 
a basketball game, the preliminary 
bout, and the main bout is very inter- 
esting and useful. 

I hope that the author is successful 
in stimulating further work by the 
Society. He is suggesting a new tech- 
nical advisory committee to promote 
more extensive work. I hope that this 
suggestion is carried out. 


As Mr. Leopold suggests, a large 
number of additional tests are needed 
to obtain similar data on other sports 
events, night clubs, restaurants, etc. 
Madison Square Garden provided an 
excellent place for this particular 
method of testing because the space 
is large so that the light beam can be 
long, giving a large percentage of 
light absorption. However, we may 
be able to reflect a light beam several 
times across a smaller room so as to 
get a reasonable light absorption and 
adapt this method to smaller rooms. 

These tests were based on using 


. outside air which was sufficiently 


clean to give a negligible light absorp- 
tion. However, in many cities there 
are many “smoggy” periods when the 
outside air is so polluted with soft 
coal smoke as to give poor visibility 
in large rooms, even with all outside 
air and no tobacco smoke. In more 
extensive investigations, therefore, 
the cleanliness of the outside air must 
be considered. 

As the author has suggested, an- 
other important subject is the puri- 
fication of smoke-laden air so that it 
can be recirculated to permit main- 
taining good atmospheric conditions 
in auditoriums and similar buildings 
without the excessive heating and 
cooling that is required if all outside 
air is used for ventilation. 

C. M. Ashley, Syracuse, N. Y., sug- 
gested that evaluation of the number 
and activities of smokers should be an 
interesting subject for further ob- 
servation because evidently Mr. Leo- 
pold had found many present impres- 
sions to be erroneous. 

In smaller spaces Mr. Ashley be- 
lieved the problem of visibility would 
be less acute but that eye irritation 
and odor would be of primary in- 
terest. 

H. C. Murphy, Louisville, Ky., re- 
ferred to the work of Mr. Leopold 
and his brother, Dr. Solomon Leopold, 
about 20 years ago in providing a 
procedure for relief of hay fever, 
bronchial asthma, and similar allergic 
disorders by means of air cleaners. 
Many economies in manufacturing 
processes were effected by the pro- 
cedure for obtaining air relatively 
free of air-borne allergic bacteria, 
spores and air impurities. The same 
attention had not been applied to air 
cleanliness in workshops and places 
of public assembly because the econo- 
mies were not so apparent. 


Mr. Murphy stated that whi el. 
tric air cleaners were effective ) rp. 
moving particulate matter, smc any 
fumes, there was at present ade. 
quate method of determining ¢ ¢¢. 
fectiveness of removing odo. ang 
eye-irritating substances from ry, |; 
was hoped, he said, that the — cies, 
would intensify its study of a yap 
odor measurement standards a | pyro. 
cedures. : 

L. T. Avery, Cleveland, ©) », ey. 
pressed appreciation of Mr. Lx. pold’s 
paper in outlining a method fo: eas. 
uring smoke which could be 1 in 
smoky atmospheres and hoped he jp. 
struments for the purpose wo .|d hy 
developed rapidly. 

No method of measuring oi! ‘nist js 
available, said Mr. Avery. Vis.ia) » 
servation in a long narrow }vildi; 
may indicate a high concentratio; 
which is really an optical illusion 

A smoke measuring instrument 
would be of particular value in , 
foundry where the dust count may 
vary considerably and where a |oy 
dust count may accompany a high 
smoke density appearance. 

Mr. Avery suggested that ventila- 
tion from above caused the smoke t 
pass through the space in which th 
occupants were seated and therefore 
did not reduce the odor effect on 


clothing but that if ventilation air 
were introduced to pass through the 
audience the odor effect on clothes 
would be nil. 

In certain foundry air conditioning 


installations Mr. Avery had noticed 
that ventilation applied at the to; 
would blow the smoke and _ gases 
downward upon the workers. 

Chairman Downs remarked that 
the Society Technical Advisory Con- 
mittee on Instruments seemed to be 
involved in the discussion. 

Author’s Closure: Mr. Leopold re- 
marked that his paper was based upon 
a private investigation conducted 
with the aid of H. W. Wrigley, West- 
inghouse Electric Elevator Co., which 
provided the instruments used. Fur- 
ther experimentation should perhaps 
be undertaken by others who are in- 
terested. 

In reply to Mr. Munkelt, Mr. Leo- 
pold stated that the difference in 
seating between basketball and box- 
ing contests was about 600 seats 
placed in the arena for boxing. Pipes 
seemed to predominate over cigars in 
quantity used. 

The removal of smoke required 
least 15 and more cfm of outdoor air. 

While many changes would be po 
sible in the lighting as well as colot 
used on walls, no consideration was 
given to these features. They wer 
accepted as they existed. The matte 
of lighting was considered to be with 
in the field of the illuminating ent 
neer and was avoided by the author 

The author agreed with Mr. Penne} 
that in certain cases outdoor air ¥! 
unsuitable for use and it was, ther 
fore, necessary to employ 100 Pe 
cent recirculation to eliminate smart 
ing of eyes. 
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w. (. LELAND, LIFE MEMBER, 
DIES ON COAST 

Word has been received of the 
deat) of William E. Leland, Con- 
sulting Engineer and Life Mem- 
per of the Society, on January 11, 
1945. at Providence Hospital, Oak- 
jand, Calif., after a six weeks ill- 
ness. 

Mr. Leland was born in Framing- 
ham, Mass., on May 4, 1870. He 
attended public schools, including 
high school, in Framingham, and 
e was graduated from the Massachu- 

setts Institute of Technology, Bos- 


8 ton, in 1891 with a B.S. degree in 
a mechanical engineering. 
; From 1891 to 1895 he was em- 


ployed as draftsman in the factory 
nt of the B. F. Sturtevant Co., Ja- 
. maica Plain, Mass., and in 1895 he 
was employed by Babcock and Wil- 
zh cox Co., New York, N. Y. After a 
year he left that company and be- 


rd came engineer with Alfred R. 
. Wolff, Consulting Engineer in New 
re York City, where he remained un- 
on til 1899. He then worked as In- 
alt spector of mechanical equipment 


v= in the Supervising Architect’s Of- 


fice, U. S. Treasury Department. 
ing In 1906 he established his own 
ced office in San Francisco as Consult- 
~ ing Mechanical Engineer, and in 
eT 1914 joined into partnership with 
hat Harry S. Haley, and until his death 
om- was senior partner in the firm of 
be Leland and Haley, Consulting Me- 
re. fg Chanical Engineers, after devoting 
pon 40 years to consulting work. 
cted The State of California employed 
bes Mr. Leland’s services from 1914 
Pur. fg (0.1940 as Lecturer in Architectur- 
naps a @! Mechanics at the University of 
> in- MM California. He was also employed 
= by the Golden Gate International 
nf Exposition from 1936 to 1939 as 
pox- gl Chief Mechanical Engineer. 
seats Mr. Leland joined the Society in 
Pipes MM 1915, and in 1941 was elected to 
's “Hl Life Membership. He took an ac- 
.q ata ve interest in the establishment 
r ait, of the Society’s Research Labora- 
' POH tory 25 years ago, and was also ac- 
— tive in the work of the Golden Gate 
were Chapter since its organization in 
rater 1937, 
with Mr. Leland was responsible for 
aad the design of mechanical equipment 
ennetag “ @ great many well known build- 
y wm gs on the Pacific Coast. 
the Besides holding membership in 
0 r the ASHVE, Mr. Leland was also 
ma BB’ member of the American Society 










of Mechanical Engineers and the 
Rotary Club. 


He is survived by his widow, a 
son, Wallace, of the United Air 
Lines in New York City, and his 
granddaughter, Eleanor Ann, to 
whom the Officers and Council of 
the Society extend their deepest 
sympathy. 


H. B. LAUER DIES IN 
ACCIDENT ON COAST 


The accidental death of Harold 
B. Lauer occurred on January 3 
when he was involved in an auto- 
mobile collision. Mr. Lauer was 
Vice-President of English & Lauer, 
Inc., 1978 S. Los Angeles St., Los 
Angeles, Calif., and had specialized 
in heating, ventilating, power plant 
and air conditioning work. Mr. 
Lauer was born in Chicago March 
1, 1895, and had been a resident of 
California for many years. 


His first engineering experience 
was obtained in the mining field 
when he was employed by the Ray 
Consolidated Copper Co., and the 
Utah Copper Co. After service in 
the United States Army in 1918 
and 1919, he joined the firm of 
George B. Larimer and from 1923 
to 1927, was with the firm of 
Larimer and Lauer, Inc. He acted 
as sales engineer, specializing in 
heating, ventilating and air condi- 
tioning equipment. 


In 1927 Mr. Lauer joined Har- 
rold B. English, partner in the firm 
of English and Lauer, Inc. Mr. 
Lauer became a member of the 
Society in 1935 and was active in 
the Southern California Chapter 
where his loss will be keenly felt. 
Mr. Lauer leaves a widow, Mrs. 
Eva Lauer, a daughter, Lorraine, 
and his mother, Mrs. Mae Lauer, to 
whom the Officers and Council of 
the Society extend their sincere 
sympathy. 

Funeral services were conducted 
at Forest Lawn Memorial Park on 
January 8. 

H. N. KITCHELL, RETIRED HEATING 
ENGINEER, DIES AT 85 

Herbert N. Kitchell, Cincinnati, 
died in the Ridge Rest Home, 
Pleasant Ridge, on January 2, 1945. 
Mr. Kitchell was born in Chicago, 
Ill., on May 2, 1860. 
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Mr. Kitchell was one of the first 
Cincinnatians to own a _high- 
wheeled bicycle and a steam auto- 
mobile. He was associated with the 
Crane Co. for 45 years until his 
retirement in 1933. 

Mr. Kitchell had been a member 
of the Society for over 12 years 
prior to his retirement from active 
business. He also held membership 
in the Scottish Rite and Shrine. 
Clovernook Country. Club and the 
Cincinnati Club. 

He is survived by three brothers, 
Charles Kitchell, Cleveland; Joseph 
Kitchell, Los Angeles; and Larence 
Kitchell, Seattle, Wash.; a sister, 
Mrs. Robert Blakeman, Indianapo- 
lis; a son-in-law, Dr. F. J. Boyd, 
Cincinnati, and two grandchildren, 
Dr. F. J. Boyd, Jr., Indianapolis, 
and Mrs. Marion Eanes, Cincin- 
nati, to whom the Officers and 
Council of the Society extend their 
deep sympathy. 


S. B. STROUSE DIES 
IN ATLANTIC CITY 


According to word received re- 
cently, Sidney B. Strouse, Atlantic 
City, a member of the ASHVE 
since 1921, passed away on Janu- 
ary 23, 1945. 


Mr. Strouse was born on Febru- 
ary 23, 1883, at Philadelphia, Pa. 
He attended the Central Manual 
Training School and the Engineer- 
ing Department of the University 
of Pennsylvania. 

His first experience was obtained 
when he was employed by the Bell 
Telephone Co., Philadelphia. He be- 
came a member of the firm of the 
Pennsylvania Engineering Co., and 
engineer for the Philadelphia and 
Western Ice Mfg. Co., Cardington, 
Pa. During this time he was in 
charge of design, construction and 
installation of power, heating, ven- 
tilating, refrigerating and ice mak- 
ing plants. 

Mr. Strouse also spent three 
years in special studies in physics 
and advanced mathematics, and in 
1915 he became district manager 
of Warren Webster and Co. Some 
of the installations for which Mr. 
Strouse was responsible are Frank 
H. Fleer Co., Inc., Toronto, Can- 
ada; U. S. Paper Box Co., Phila- 
delphia; Western Ice Mfg. Co., 
Ventnor City Schooi, Ventnor City, 
N. J., and the Municipal Hospital, 
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Atlantic City, N. J. In 1921 he 
opened up his own office as an elec- 
trical and mechanical engineer in 
the Guarantee Trust Building, At- 
lantic City, N. J. 


Besides being a member of the 
Society, Mr. Strouse was also a 
member of the ASME. 


The Officers and Council of the 
Society extend their sincere sym- 
pathy to the members of his family 
who survive. 


NEW YORK CHAPTER 
LOSES MEMBER 


Word has been received of the 
sudden death of Frederic W. Phil- 
lips, heating and ventilating engi- 
neer with the Queens Borough Gas 
& Electric Co., Far Rockaway, L. L, 
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on February 17. He was born Feb- 
ruary 23, 1895, at Ithaca, N. Y. 


During the first World War he 
wrote a thesis on the “Effect of Ex- 
plosions on Trees” based upon his 
own observations, and as a result 
received his master’s degree in for- 
est engineering from the New York 
State College of Forestry. 


He was in charge of the heating 
plants and grounds of the Madison 
Barracks, N. Y., while he was serv- 
ing in the U. S. Army in 1917 and 
1918. Following his discharge from 
the Army, after the war, he be- 
came draftsman for C. W. Short, 
New York architect, and late in 
1919 he became estimator and en- 
gineer for E. W. Mandeville, Inc., 
Brooklyn, N. Y., where he remained 
until 1933. He later joined the 


staff of the L. J. Mueller F 
Co., New York, N. Y. 

He joined the Queens B: 
Gas & Electric Co. in Augus: 
which position he held un: 
death. He was in his office t 
preceding his death. In 1‘ 
was appointed one of the ind 
specialists with the War Prox 
Board, Oil Conservation | 
ment. 

Mr. Phillips will be mis: 
his associates in the New 
Chapter and by his many | 


in the heating and ventilatiny fe! 


He is survived by his wid 


ace 


} 
alg 


a son, Alfred, who is serving in ¢ 


U. S. Army overseas, to wh: 
Officers and Council of the S 


extend their sincere sympa 
Burial was in the family plot 


Ithaca, N. Y. 


SUMMARY OF LOCAL CHAPTER MEETINGS 
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thy 


CHAPTER | — SUBJECT | SPEAKERS OTHER FEATURES | ATTENDANCE | ATT O 
| nN | 
Atlanta | Jan. 15 Problems Co n-| Mr. Downey, Pres.,| Change in meeting night 40 0.75 
fronting the! Industrial Unit} was discussed 
| Unit Heater Heater Associa- 
| Industry tion 
Dec. 11 Business Meeting | Election of Officers: | Reports were submitted 14 0.25 
Pres.,I.B.Kagey;| by Messrs. Frank. 
| Vice- Pres., W. J.| Lawrence, C. L. Temp-| 
McKinney; Secy.,| lin, John Rittelmeyer, | 
| M. F. DuChateau; | T. T. Tucker 
Treas., E. R. Ross | 
Central Feb. 12 Forced Hot) R. E. Moore, Bell &| Illustrated his talk with | 50 0.61 
Ohio | Water Heating| Gossett Co., Mor-| lantern slides 
| ton Grove, II. 
Jan. 15 |The Place of Coal| R. A. Sherman, Bat-| Secy. A. W. Williams re-| 34 0.68 
| in Post-War!  telle Memorial In-| ported 50 on Chapter’s 
Heating stitute, Columbus,| roll 
Ohio 
Connecticut | Jan. 10 Radiant Heating Lorenzo Hamilton,| Discussion followed 143 4.5 
4 R. Vanderweil, 
and K. C. Wood- 
ward, Develop- 
ment Dept., Chase 
Brass Copper 
* Co., Waterbury, | 
| | f Conn. | | 
Delta | Jan. 12 | Dehumidifying of | Prof. William Good-| Interesting question and | 53 0.49 
Air with Coils man, Illinois In-| answer period fol- | 
stitute of Tech-| lowed 
nology, Chicago 
Illinois Jan. 8 Control Indoor} P. B. Zimmerman,;} Committee reports were 80 | 0.51 
Climate Pres., Indoor Cli-| given by Messrs. Kear- 
mate Institute and; ney and Ericsson 
Vice-Pres., Air- 
temp Div., Chrys- 








ler 
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fichigan 
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MEETING 


DATE 











Jan. 8 


Feb. 12 


Jan. 15 


Jan. 11 


Feb. 6 


Jan. 19 


Jan. 15 


Jan. 8 


Jan. 15 


Feb. 5 


Jan. 8 
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A OA A I 
ELLIO 
: cities 
SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE ee 
Business Meeting} Pres. J. J. Nolan} By-Laws and Rules as 18 
appointed several amended were adopted 
standing commit- 
tees 
._| W. N. Witheridge,| W. H. Old reported on} 67 0.61 
~— “4 [oo Detroit, Mich. the Annual Meeting in| 
pheres Boston. Mr. Durks 
spoke for the Amer- 
ican Red Cross 
Panel Discussion| Board of Ex :| Mr. Dubry acted as co- 102 0.95 
of District messrs.. +4 aeewe. A lively oe. 
. oulger, Tu e| tion and answer peri 
seaaend and Winans followed 
A movie “Two Girls and 
a Sailor” concluded 
meeting 
; itati O. G. Moffat, Mgr.,| Treas. Dykes submitted 37 0.50 
we eneebis Air Conditioning; the final financial re- 
Div., Canadian| port 
Westinghouse Co., 
Ltd. 
: ,| Brig. Gen. W. A.| Guests included several 28 
Eneinccred Btw's| eaidloon, “iem:| from U. 8 Bopincers 
7 phis, Tenn. and Repair and Utili- 
ties Div., 7th Service 
Command 
| 
: : F. W. Hutchinson,| Messrs. W. F. Scholl- 45 
Rationt Heating University of Cal-| man, pres. of Omaha 
ifornia, Berkeley. Master Plumbers, and 
W. M. Scott, pres. Ne- 
braska Plumbers 
Assn., attended 
R. A. Bell, Megr.,| Pres. Koehler announced | 90 0.42 
Derelonment ot| " aitcraft " Hetter| appointment of Chap 
Rurning Heat-| Div., Surface| ter Nominating Com- 
| ers for the Air-| | Combustion mittee with W. E. 
craft Industry Heibel, Chm., Messrs. 
. Bond, Oakes, Pabst 
and Wheeler 
- Allen J. Johnson, 
cag on Anthracite Indus- 
Principle of| tries Laboratory, 
| Combustion Primos, Pa. 
| *- 
G. B. Priester, Case| Cyril Tasker introduced 71 ~ 0.69 
| Instruments Used| """gchool of Appiied| J. C. Pritchard, Min- 
Air Velocities Science, Cleveland| istry of Fuel and 
Engineering to| G L. Tuve, Chair-| Power, and R. H. 
Please the Cus-| ™man of Research; Rowse, Fuel Research 
tomer Committee| Board, London, Eng- 
ASHVE land 
i Pres. Gessell an-| E. J. Stern presented a 29 0.60 
emmandamesin nounced appoint-| technicolor’ movie on 
ment of commit- operation of locker 
tees; Program,;| plants in Texas 
Messrs. Ashcraft 
and Nation. Mem- 
bership, Messrs. 
Jones and Foss 
: H. R. Shook, Na-| Pres. Morgan announced 101 0.48 
paps for tional Sewer Pipe| member of Nominat- 
Houses and; Co. Ltd, J. D.| ing Committee; H. D. 
Smaller Public| Ryder, Toronto,| Henion, Chm., H. S. 
Buildings and D. O. Price,| Moore, W. R. Black- 
General Steel; hall 
Wares, Ltd., To- 
ronto 
Year Around Air| John Knighton V. J. Jenkinson urged 83 0.44 
Conditioning members to attend 
for Residence: Annual Meeting in 
and Smaller Boston 
Commercial Es- 
 _ tablishments " 
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CHAPTER — | SUBJECT SPEAKERS OTHER FEATURES | ATTENDANCE AT ~y 
Oregon Jan. 4 | Prophecy of the; W. G. Buback, Ore-| Heating codes were dis- 16 
| Past and Fu-| gon State College; cussed 
| ture Discussion followed re- 
port by W. B. Mor- 
rison, Chm., Public Re- 
| lations Committee 
Pittsburgh | Feb. 12 The Role of Ster-| Prof. B. H. Jen-/ Discussion followed with 62 
| ilization in Air| mings, Professor); Prof. Jennings an- 
Conditioning of Mechanical} swering many ques- 
Engrg., North-| tions 
western Univer- 
| sity 
Rocky Jan. 17 Radiant Heating | F. W. Hutchinson,| Question and Answer pe- 119 
Mountain University of Cal- riod followed 
ifornia 
Dec. 7 Trans - Mountain| Mills E. Bunger,| Discussion followed 30 50 
Diversion, the Planning Engr.,| which proved interest- 
Big Thompson U. S. Bureau of ing and educational 
Project, and the Reclamation 
Blue River- 
South Platte 
Project 
St. Louis Jan. 9 Panel Discussion| Joe Blackmore act-| Mr. Simpson of A. M. 57 RB 
on Radiant ed as Chairman of Byers Co. talked on 
Heating Panel development of prin- 
Mr. Deverall,| E. Kane, Archt., Ed- ciples for the installa- 
Purdue Univer- wardsville, TIIl., tion of panel heating 
sity, summed spoke from stand-| Mr. Schwind, Minneapo- 
up with the point of house and lis-Honeywell Regula- 
work being building design tor Co., spoke on con- 
done at Purdue| Mr. Mayer, A. E. trolling of a radiant 
to find some of Mayer Plbg.-Htg. heated house 
the answers to Co., gave history 
problems in ra- of heating from 
diant heating contractor’s angle 
South Dec. 15 The Future In-| H. C. Moore, Archi-| R. F. Taylor gave report 
Texas dustrial Growth tect on work and set-up of 
in and Around the proposed Engi- 
Houston neers Council 
Pres. A. F. Barnes an- 
nounced personnel of 
Legislative and By- 
Laws and Rules Com- 
mittees 
Southern Jan. 10 Floating Con-| J. N. Berger and/| Mr. Earhart reported on | 62 8 
California crete —Cold| H. M. Hendrick-| progress of member- 
Storage Plants son, York Corp. ship committee 
Utan Jan. 15 Radiant Heating | F. W. Hutchinson,| Pres. H. G. Richardson 45 
University of Cal- presided 
ifornia, Berkeley, 
Calif. 
Washington, | Jan. 10 Two films were| Messrs. Downes,| M. F. Hoppe gave his 103 ).58 
D. C. shown: “The| Spurney, Thomas, report as Treasurer 
Story of Syl-| et al., spoke on 
phon Bellows,”| the poor ventila- 
“Combat tion in the YWCA 
America,” (first and the need for 
American Air basic research in 7 
Force in Eng- fan design ~ 
land) + 
Western Jan. 8 Power Plant En-| Robert Hill, Riley| Pres. Sherman Strouse | 38 . 
New York gineering and Stoker Co. welcomed the members | P. D 
High Pressure and guests + 
Systems 0 
; ’ - 
Wisconsin Jan. 15 | Heat by Radiant} George Coffey, A. M.| Discussion followed | 
| Energy Byers Co. Resolution was adopted 
electing Messrs. H. 
W. Ellis, C. W. Miller 
and F. G. Weimer, 
Life Members of Wis- 
consin Chapter 
*The attendance ratios shown represent the meeting attendance divided by the Chapter membership. These will be , 
partial indication of interest shown by local chapter members in various types of subjects programmed by other local apters ka 


may be helpful in deciding on subjects for other chapter meetings. 
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Candidates for Membership 





The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 
»r membership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 
ants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in other 

roved manner as ordered by the Council. When replies are received from references, the Candidate’s application 
hall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and 
signed his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 
Durimg the past month 96 applications for membership have been received and the names of these men and their spon- 


vs are published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
he Council, urge members to assume their share of ag eye of receiving these candidates into membership by ad- 


ising the Secretary promptly of any whose eligibility 


or membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 


is the duty of every member to promote. 


Unless objection is made by some member by March 15, 1945, these candidates will be balloted upon by the Council. 


hose elected to membership will be notified by the Secretary immediately after election. 
REFERENCES 


CANDIDATES 
Agie. A., Plant Engr., Lansing, Mich 
x, Mirton L., Gen. Megr., Propellair, Inc., Springfield, Ohio. 


wren, H. A., Chief Engr., Combustion Equipment Co., Kansas City, 


ut 
0 
> 


_Ratpw L., Mech. Engr., 623 Sexton Bidg., Minneapolis, Minn. 
, Cart A., Sales Engr., Northrup Supply Corp., Utica, N. Y. 
rer, NoRMAN E., Acting Dir. of Sales Comfort Air Cond., Carrier 
rp., Syracuse, N. Y. 
s, Herspert D., Co-Partner, Hunter-Prell Co., Battle Creek, 
Mich 
nter, JAMES H., Director, Student Training, Carrier Corp., Syra- 
use, 
anc, Trine C., Student Engr., Carrier Corp., Syracuse, N. Y. 
WUEMEKA, NWANKWO, Carrier Corp., Syracuse, N. Y. 
euins, RicHarp J., Student Engr., Carrier Corp., Syracuse, N. Y 
rears, Tom H., Mfrs. Repr., 1824 S. Hope St., Los Angeles, Calif. 


sMAN, Leon J., Owner, Crisman Heating & Air Conditioning Co 
Lansing, Mich. 
rg, Ropert W., Engr., United States Testing Co., Inc., Hoboken, 
J 
, Ricwarp A., Engr., Carrier Corp., Syracuse, N. Y. 
418, GORDON M., Test Engr., Sunbeam Electric & Manufacturing 
Evansville, Ind 
RUSSELL F., Dist. Mgr., Bastian Morley Co., Inc., Atlanta, 
NALD E., Mech. Engr., Carrier Corp., Syracuse, N. Y 
f) ek, THom D., Htg. & Vent. Engr., Cleveland Graphite Bronze 
Cleveland, Ohio 
RKY, ALY, Dir. of Works, Mech. & Elec. Dept., P.W.M., Cairo, 
Lgypt 


Nek, WALTER M., Engr. & Secy.-Treas., Central Mill & Plumbing 
‘supply Corp., Columbus, Ohio. 


Ma) (re eg W., Prod. Design Engr., American Furnace Co., St. 
Huis, Mo, 
LSAMER, PHILIPPE, Student Engr., Carrier Corp., Syracuse, N. Y. 
‘, Joun S., Testing Engr., Sears Roebuck & Co., Chicago, III. 
son, Lars C., Asst. Dir. of Development, Carrier Corp., Syracuse, 
t, Winston W., Jr. Engr., Carrier Corp., Syracuse, N. Y. 
Kk, GROSVENOR W., Sales Engr., O’Brien Specialty Co., Syracuse, 
MAN, DoNALD D., Chief Engr., Hartzell Ind., Inc., Piqua, Ohio 
?. DoNaLD R., Pipe Shop Foreman, R.C.A. Victor Division, Camden, 
tAKER, oY E., Engr., Owens Corning Fiberglas Corp., Toledo, 
1, Merrick Y., Student Enegr., Carrier Corp., Syracuse, N. Y 
oN, Huon F., Jr., Student Engr., Carrier Corp., Syracuse, N. Y. 
ick, Jack T., Prop., Jack T. Justice, Paragould, Ark. 
‘ey, James C., Htg. Engr., Edward Joy Co., Syracuse, N. Y. 
ps GR / ©. Acoustical Engr., Taylor Seidenbach, Inc., New 
FNHOP, HiaROLD G. Sales Mer., ‘Th rurnac : 
. ee } be e Lennox Furnace Co., Inc., 


“\racuse N. ¥. (Reinstatement and Advancement) 
» YING-Cutne, Student Enegr., Carrier Corp., Syracuse, N. Y. 


on-mem ber. 
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LANKTON, Forest, Engr., Oldsmobile, Lansing, Mich. ¢ 


LAWLEss, Apert J., Partner, Hubbard, Rickerd & Blakeley, New 
Haven, Conn. . 
LarTon, J. W., Chief Engr., Propellair, Inc., Osborn, Ohio. 


Lee, Borp J., Owner, B. J. Lee Co., Memphis, Tenn. 


Last, Max A., Mech. Engr., 701 Michigan Trust Bidg., Grand Rapids, 
ich. 


Leveripce, Ropert H., Student Engr., Carrier Corp., Syracuse, N. Y. 
Lyrncu, C. B., Chief Engr., McCann Furnace Co., Cleveland, Ohio. 


Lyons, Bart C., Htg. & Air Cond. Engr., General Engineering Co. 
(Canada), Ltd., Toronto, Ont., Canada. 
Manoney, C. L, Owner, C. L. Mahoney, Kalamazoo, Mich. 


MatTrson, Rocer K., Engr., McQuay, Inc., Minneapolis, Minn. 


McCuinTock, WaLTER C., Dist. Mger., Reznor Manufacturing Co., Milan, 


Tenn. 
McCuMBER, BurTOoN R., Staff Asst, Carrier Corp., Syracuse, ms fF. 


McGratH, William L.,, Project Engr., Carrier Corp., Syracuse, 2 

MEHLEK, JoHN F., Dist. Sales Mgr., Erie City Iron Works, Cleveland, 
0. 

Mitey, JuLiaANn J., Supt., Scott Co., San Francisco, Calif. 


Mooney, MarK E., Dir. of Sales Applied Refrig., Carrier Corp., Syra- 


cuse, N. Y. 
MorAN, Epwarp V., Jr., Student Engr., Carrier Corp., Syracuse, N. we 


NELSON, VERNON E., Mgr., General Heating Products Co., Minneapolis, 


Minn. 
PaTricK, GrorcEe P., Student Engr., Carrier Corp., Syracuse, N. Y. 


PATTERSON, JaMEs C., Dir. of Sales—Ind. Htg., Carrier Corp., Syra- 


cuse, 
Peary, Howarp W., Factory Engr., Wrigley Bldg., Chicago, Ill. 


PERKINS, STANLEY H., Application Engr., Minneapolis-Honeywell Regu- 
lator Co., Syracuse, N. Y. 

PHILLIPS, CHARLES R., Factory Planning Engr., Northern Electric Co., 
Ltd., Montreal, Que., Canada. 

PINKERTON, JOHN B., Cons. Engr., Dolby & Williamson, Westminster, 
London, England. 

Pops, Epwarp F., Business Mer., Carrier Corp., Syracuse, N. Y. 


Powms. Leroy D., Owner, L. D. Powell Construction Co., Memphis, 

enn. 

RADOTINSKY, JosePpH W., Archt. Engr., 312 Commercial National Bank 
Bidg., Kansas City, Kans. 

RAMBO, CHARLES, Owner, Sunbeam Heating & Air Conditioning Co., 
Columbus, Ga. 

RAMSEAUR, WILLIAM S., Devel. Engr., Carrier Corp., Syracuse, N. Y. 


ReicHow, Witt1aM A., Branch Mer., Minneapolis-Honeywell Regula- 
tor Co., Kansas City, Mo. 

Ross, Morwick, Lt., U.S.N.R., Bureau of Medicine & Surgery, Navy 

ept., Washington, b. C. 

SANDERS, WILLIAM L., Partner, Midwest Plumbing & Heating Co., 
Kansas City, Mo. 

SHARPE, VERNON W., Vice-Pres., Dynamic Air Engineering, Inc., Los 
Angeles, Calif. 

SHAWHAN, SAMUEL F., Engr., Carrier Corp., Syracuse, N. Y. 


ae - Wie Jouwn A., Chief Htg. Engr., Atlanta Gas Light Co., Atlanta, 

SHERMAN, Ropert E., Sales Engr., Buffalo Forge Co., Cleveland, Ohio. 

Situ, A. J., Branch Mgr., Sulzer Bros. (London), Ltd., London, 
England. 

SmitTH, STANLEY K., Ist Vice-Pres., The H. B. Smith Co., Inc., West- 
field, Mass. 

Sprices, CARL U., Asst. Sales Mgr., Carrier Corp., Syracuse, N. Y. 

oper. Lze, Dir. of Business Research, Carrier Corp., Syracuse, 

Seawene, RatPpw M., Mer., Bryant Gas Heating Co., Minneapolis, 

nn. 

STICKRATH, KENNETH J., Owner, K. J. Stickrath, McKeesport, Pa. 

Srrone, Henry G., Sales Director, Carrier Corp., Syracuse, N. Y. 

TANNER, Dick, Secy. & Gen. Mgr., Rocky Mountain Gas Equipment 
Co., Denver, Colo. 

TEVERBAUGH, JacK E., Student Engr., Carrier Corp., Syracuse, N. Y. 

THOMAS, BENJAMIN F., Jr., Mech.-Elec’l; Engr., Moran, Proctor, Free- 
man & Mueser, New York, N. Y. 

ToCEm, J. Ropert, Engr., United States Testing Co., Inc., Hoboken, 

Tue, Sypney, Chief Engr., Fitzgibbons Boiler Co., Inc., Oswego, 

WALSH, GERALD W., Jr., Test Engr., Carrier Corp., Syracuse, N. Y. 

Wenge, Hur_ey O., Application Engr., Thermal Co., Inc., St. Paul, 

nn. 


WHITE, ARTHUR re Managing Dir., Gilbert & Barker Manufacturing 
Co., Ltd., Toronto, Ont., Canada. 
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waits, JacK A., Student Engr., Carrier Corp., Syracuse, N. Y. James Carpenter W. A. Grant 
R, E. Cherne W. G. Hillen 
wit us, CHARLES R., Vice-Pres., Dickie Construction Co., Ltd., To- H. H. Angus H. R. Roth 
ronto, * Ont., Canada. M. S. Woolard W. H. Evans 
wui.Ms, Epear H., Student Engr., Carrier Corp., Syracuse, N. Y. James Carpenter W. A. Grant 
R. E. Cherne W.G. Hillen 
wusow, Maurice J., Engr., Carrier Corp., Syracuse, N. Y. R. E. Cherne Margaret Ingels 
W. G. Hillen V. S. Day 
wooorurr, Henry S., Product Engr., Carrier Corp., Syracuse, N. Y. C. M. Ashley W. A. Grant 
W. H. Driscoll D. D. Wile 
Wrim, Witson J., Asst. to Mger., Power Dept., Toronto Hydro Electric H. H. Angus F, W. Chambers 
System, Toronto, Ont., Canada. W. H. Smith A. J. Strain 
yrazer, Harowp F., Asst. Sales Mgr., The Lennox Furnace Co., Syra- F. E. Hockensmith C. M. Ashley 
cuse, N, J. W. Stevens Milner Noble 
YeLLe’, CHARLES F., Htg. & Maintenance Engr., Pratt & Whitney, E. J. Ritchie L. W. Hoyt 
East Hartford, Conn. E. R. Clement, Sr E. C. Marsden 








Candidates 


Elected 








In the past issues of the Journal of the Society the names of the following men were listed as Candidates for Mem- 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 


and balloted upon by the Council. 
8, of the By-Laws, the following list of candidates elected: 
MEMBERS 


swoerson, WILLIAM §., Jr., Partner, Axeman-Anderson Associates, 


Williamsport, Pa. 
x, AretTHUR D., Gen. Mer., The Home Furnace Co., Columbus, 
Ohio 
woatTe, JaMBs E., Branch Mgr., Mundet Cork Corp., Atlanta, Ga 
Favaet, Louis E., Pres., Williamson-Favret Furnace Co., Colum- 
bus, Ohio. 
1AY8, ~~~ G., Chief Engr., Armstrong Furnace Co., Colum- 
bus, Ohio 


HopGKINSON, WuILLIAM S&S., Ener., Ilg Electric Ventilating Co., 


Boston, Mass. 


We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 


ASSOCIATES 


BENSON, JOHN C., Branch Mer., Carrier Corp., Washington, D. C 


(Reinstatement) 
Minneapolis-Honeywell Regulator 


CaRLEY, THOMAS 8S., Sales Enegr., 


Co., San Francisco, Calif 

FARNUM, WARREN &., Air Cond. & Indus. Refrig. Applica. Engr., 
Westinghouse Electric Elevator Co., Boston, Mass. 

HouTon, WILLIAM J., Sales & Service, Reeves Wiedeman Supply 
Co., Kansas City, Mo 


JUNIORS 


Lorre, JoHN A., Engr., Swisher-Hessler Co., Milwaukee, Wis. 
Advancement) DETWEILER, JOHN R., Dist. Repr., Minneapolis-Honeywell Regula 
Lusk, Harry E., Mgr., DeWitt C. Griffin & Associates, Seattle, tor Co., Louisville, Ky 
Wash. FLEISHER, WALTER L., Jr., Mer., Air & Refrigeration Corp., At 
Nortanp, C, O., Pres., Munkel Heating Co., Columbus, Ohio lanta, Ga 
WERNER, ce, V., Sales Engr., H. H. Wright Co., Kansas KurTH, Franz B., Jr., Anemostat Corp. of America, New York 
City, Mo. i oe 
AMERICAN Society oF HEATING AND VENTILATING ENGINEERS 
Headquarters SPECIAL COMMITTEES 
51 Madison Ave., New York 10, N. Y. idmission and Advancement H. B. Hedges, Chairman (one 
(Tel.: AShiand 4-0291) year); C. H. B. Hotchkiss (two years); E Crosby (three 
years). 
OFFICERS 
ae C.-E. A. WINSLOW Chapter Relations G. D,. Winans, Chairman; M. F. Bilankin 
Pirst Vice-President ................0.0.e000: ALFRED J. OFFNER o. 5 ee, OE. eth, Ee Ryne, =. D. Sindere. 
Ser Tice-P. 
be ee ne eae mb aaeup wimmnen W. A. RusseLi Constitution and Byu-Lawe R. H. Carpenter, Chairman; 8. H 
TPOGSUTOT 0 eee eee eee eee tee en ee eereteeeees L. P. SAUNDERS Downs, J. H. Walker. 
CS EE a a A. V. HuTcHINSON 
.0ttti‘(‘(“‘é‘é*é‘NrdR ES ON | CarRL H. FLINK F. Paul Anderson Award: A. J. Offner, Chairman; W. H. Carrier, 
F. E. Giesecke, W. L. Fleisher, F. B. Rowley 
COUNCIL War Service: E. O. Eastwood, Chairman; M. F. Blankin, W. H 


C.-E, A. WinsLow, Chairman ALFRED J. Orrner, Vice-Chairman 
‘Three Years: W. A. DANIELSON, H. R. Rotru, Ernest SzZEKELY, 
B. M. Woops. 

we! Years: C. M. ASHLEY, L. 
One Year: J. F. Corzirins, Jr., S. H. Downs, James Hott, E. N 
McDonnaLt, T. H. Urvant, G. L. Tuvs, E2-Officio. 


T. Avery, L. E. Sgeier, G. D. 


COUNCIL COMMITTEES 
peeoutive—il. N. McDonnell, Chairman; S. H. Downs, L. E. 
ey. 
Finance—B. M. Woods, Chairman; C. M. Ashley, T. H. Urdahl. 
Meetings—James Holt, Chairman; L. T. Avery, A. J. Offner. 


Hembership—J. F. Collins, Jr., Chairman; W. A. Russell, G. D 
Inans 


Mentorde—ts P. Saunders, Chairman; W. A. Danielson, Ernest 
. ely, 


ADVISORY COUNCIL 


wns, Chairman; Homer Addams, M. F. Blankin, D. S. 
V. H. Carrier, S. E. Dibble, W. H. Driscoll, E. O. East- 






8 HI 
Boyden 


Wood, WL. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, 
a LAH “ding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John 
aml Howatt . T. Jones, D. D. Kimball, G. L. Larson, 8S. R. Lewis, 
_ Thornton peo J. F. McIntire, F. B. Rowley and A. C. Willard. 
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Carrier, S. H. Downs, A. C. Willard. 


COMMITTEE ON RESEARCH 


ASHVE Research Laboratory 
10700 Euclid Ave., Cleveland 6, Ohio 
(Tel.: PAndoiph 8844) 


G. L. Tuvs, Chairman 


L. P. SAUNDERS, Vice-Chairman 


Crrit TASKER, Director of Research 


A. C. FIELDNER, E2z-Officio 


Three Years: R. M. Conner, JOHN A. W. HvuTcHInson 


R. K. THULMAN, W. E. ZIeper 


Gorr, F. 


Two Years: C. M. Asutiey, F. E. 
G. L. Tuve, T. H. URDAHL. 


Gresecke, F. C. McInrosn, 


Joun JAMES, 
Stacey, Jr. 


One Year: H. J. Ross, L. P. Saunvers, L. E 


SeeLey, A. E 


Chairman; L. P 
Rose and L. E 


Committee: G. L. Tuves, 


M. ASHLey, H. J 


SAUNDERS, 
SEELEY 


Executive 
Vice-Chairman; C. 
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CHAPTER DELEGATES COMMITTEE 





NOMINATING COMMITTEE 


REPRESENTATIVE ALTERNATE CHAPTER REPRESENTATIVE ALT! 
M. F. DuChateau L. F. Kent ATLANTA L. F. Kent 24 
Milner Noble Cc. M. Ashley CENTRAL NEw York f 

J. D, Slemmons A. I. Brown CENTRAL OHIO H. R. Allonier WwW. M. M 
G. V. Sutfin E. J. Richard CINCINNATI E. J. Richard G. \ 
D. M. Hummel Stanley Hart CONNECTICUT L. E. Seeley a 
G. C. Kerr L. K. Nelson DELTA G. C. Kerr L. K 
Cc. L. Peterson rt. B. Holland GOLDEN GATE Cc. L. Peterson R. B 
A. O. May J. S. Locke ILLINOIS A. O. May = @ 
W. C. Bevington S. E. Fenstermaker INDIANA G. B. Supple Cc. W 
M. L. Todd T. R. Johnson Iowa M. L. Todd , Je 
R. B. Mason D. M. Allen KANSAS CITY R. B. Mason D 
Einar Anderson KF. T. Ball MANITOBA Einar Anderson Willia 
D. M. Archer Cc. W. Larson MASSACHUSETTS Cc. W. Larson D. M 
W. A. Danielson MEMPHIS 

W. H. Ola R. F. Connell MICHIGAN W. H. Old 3 
F. W. Legler R. E. Gorgen MINNESOTA E. F. Bell ». 3 
R. F. Wormley Leo Garneau MONTREAL R. F. Wormley Leo <¢ 
Verne Simmonds D. E. MeCulley NEBRASKA Verne Simmonds D. E. h 
Cc. 3. Koehler H. J. Ryan New YorK Cc. 8. Koehler H 
F. E. P. Klages E. S. Theiss NorRTH CAROLINA F. E. P. Klages E. § 
B. J. Foss kh. K. Werner NortTH TEXAS B. J. Foss R. K 
W. A. Evans NORTHERN OHIO John James D 
F. X. Loeffler E. T. P. Ellingson OKLAHOMA F. X. Loeffler a. eh P. 1 
H. R. Roth A. 8S. Morgan ONTARIO V. J. Jenkinson oe 
J. A. Freeman E. C. Willey OREGON J. A, Freeman E. | 
D. C. Griffin E. H. Langdon PACIFIC NORTH WEST D. C. Griffin BEB. H. I 
A. C. Caldwell R. D. Touton PHILADELPHIA H. B. Hedges Edwi 
D. W. Loucks B. B. Reilly PITTSBURGH T. F. Rockwell D. W 
Fk. L. Adams Elmo Hall RocKY MOUNTAIN F. L. Adams Ely 
G. B. Rodenheiser Cc. F. Boester Sr. Louis Cc. F. Boester B. I 
J. A. Walsh B. P. Fisher SouTtH TE&XAs J. A. Walsh B. P 
Maron Kennedy Art Theobald SOUTHERN CALIFORNIA oe Kennedy Art 
E. V. Gritton J. T. Young, Jr. UTAH E. V. Gritton 1. 9 
F. A, Leser rn. S. Dill WASHINGTON, D. C. J. W. Markert F 
KF. C, Warren C. H. Pesterfield WESTERN MICHIGAN Cc. H. Pesterfield x < 
i’. A. Moesel Ss. W. Strouse WESTERN NEW YORK S. W. Strouse toswell | 
E. W. Gifford M. W. Bishop WISCONSIN M. W. Bishop Ernest 


OFFICERS OF LOCAL CHAPTERS 


Atlanta: Organized ~ ad Headquarters, Atlanta, Ga. Meets, 
First Monday. President, I. B. Kagey, 611 Bona Allen Bidg., 
Atlanta 3. Secretary, M. F. DuChateau, Washington St. Viaduct, 
Atlanta 3. 

Os New York: Organized, 1944. Headquarters, Syracuse, 

Y. President, Milner Noble, 410 S. Geddes St. Secretary, 

. EB. Hockensmith, 400 N. Midler Ave. 

gt Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
President, J. D. Slemmons, 2 Fifteenth Ave., Columbus 1. Sec- 
retary, A. W. Williams, 5 E. Long St., Room 808, Columbus 15. 

Cincinnati: Organized, 1932. Headquarters, Cincinnati, O. Meets, 
Second Tuesday. Honorary President, Capt. C. E. Hust. Presi- 
dent, ~ V. Sutfin, 1005-6 American Bldg., Cincinnati 2. Secre- 
tary, A. W. Edwards, 626 Broadway, Rm. 307, Cincinnati 2. 

Connecticut 2 ized, 1940. Headquarters, P aril re Conn. 
President, easdale, 20 Ashmun St. infleld 
Roeder, 405 Mremiple St. 

Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, L. V. Cressy, 423 Baronne New 
Orleans 13. Secretary, J. 8. Mourke, 317 Baronne St., New Or- 
eans 9. 

Golden Gate: Organized, 1937. Headquarters, San Francisco 
Calif. Meets, First Wednesday. President, C. L. Peterson, 3 
Indian Rock Path, Berkeley. Secretary, James Gayner, 260 Call- 
fornia St., San Francisco i1. 

INinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, 
Second Monday. President, A. O. May, Room 925, 53 W. Jackson 
Blvd., Chicago 4. Secretary, C. M. Burnam, Jr., Room 1605, 
6 N. “Michigan Ave., Chicago 2 

Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. 
Meets, Fourth Friday. President, W. C. Bevington, 730 Indiana 
Pythian Bldg. Secretary, C. W. Stewart, 1001 York St. 

lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, 
Second Tuesday. President, W. W. Stuart, 417 9th st. Secretary, 
E. O. Olson, 414 Twelfth St., Ames. 

Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, First Monday. President, D. M. Allen, 215 Pershing Rd., 
Kansas City 8. Secretary, R. E. Bade, 1102 Commerce Bldg. 

Manitoba: Organized, 1935. Headquarte Winnioes, Man. 
Meets, Third Thursday. President, Einar Anderson, 1 ner- 
man Ave. Secretary, F. T. Ball, $24 Main 8St., ne, bg 

Massachusetts: Organized, 1912. Headquarters, Bes Mass. 
Meets, Third Tuesday. President, D. Archer, 143 Federal St., 
Boston 10. Secretary, C. W. Larson, 184 “Sycamore St., Roslindale. 

Memphis: Organized, 1944. Headquarters, Memphis, Tenn. 
Meets, First Monday. President, J. J. Nolan, 78 Washington Ave., 
Secretary, W. E. Thorpe, 78 Washington Ave. 

Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets 
First Monday after 10th of month. ey? W. H. Old, 1761 
Forest Ave. Detroit 8. Secretary, A. E. Knibb, 1003 Maryland 
Ave., Detroit 30. 

Minnesota: Organized, 1918. osseusrtera, 5 Minn. 
Meets, First Monday. esident. — = W. 28th St. 
Secretary, F. H. Schernbeck, 1057 fotn Av 

Montreal: Organized, 1936. Headquarters, Montreal, Que. Meets 
Third Monday. President, adden, 1170 Beaver Hall Sq. 
Secretary, Leo Garneau, Room 832, Dominion Square Bidg. 

Nebraska: "Preside oe. Headquarters, Omaha. Meets, Sec- 
ond suaetey esident, B. G. Peterson, 6235 Florence Blvd. 
Seeretary, D E. McCulley, 814 S. 14th St., Omaha 2. 

New York: Organized 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, Cc. . Koehler, 4374 Richardson 
Ave. New York 66. Secretary, Carl “H. Flink, Room 3000, 51 

adison Ave., New York 10. 


North Carolina: Organized, 1939. Headquarters, Durham, N. c 
Meets, Quarterly. President, F. E. P. Klages, 1034 Jeffers 
Standard Blidg., Greensboro. Secretary, W. L. Hunken, 7 
ford Bidg., Greensboro. 

North Texas: Organised, 1938. Headquarters, Dallas, Tex 
Meets, Third Monday. President, E. T. Gessel, 610 Thomas Bidg 
Dallas 1. Secretary, C. Rollins Gardner, 911 Camp St., Dallas 2 

Northern Ohio: Organized, 1916. Headquarters, Cleveland, 0 
Meets, Second em President, D. L. Taze, 1302 Swetland 
Bldg., Cleveland 15 ecretary, R. H. Cutting, 3795 Glenwood 

, Cleveland Heights. 

Oklahoma: O ized, 1935. Headquarters, Oklahoma City, Okla 
Meets, Second Monday. President, E. T. P. Ellingson, 314 Sav 
ings Bidg., lahoma City 2. Secretary, G. T. Donceel, Oklahom 
Natural Gas Co. 

Ontario: Organized, 1922. Headquarters, Toronto, Ont. Meets 
First Monday. President, A. S. Morgan, 156 Glenmanor Dr. Sec- 
retary, H. R. Roth, 57 Bloor St., W. 

Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets 
Thursday after First Tuesday. President, E. C. Willey, Oregon 
State College, Corvallis. Secretary, G. H. Risley, 516 S. W. Oak 
St., Portland 4. 

Pacific Northwest: Organized, 1928. Headquarters, Seattle 
Wash. Meets, Second Tuesday. a i M. N. Musgrave 
2019 Third Ave., Seattle 1. Secretary, b. Sparks, 7331 W 
Green Lake Way, Seattle 3. 

Philadeiphia: Organized, 1916. MenGanertere, Philadelphia, Pa 
Meets, Second Thursday. President, C. Caldwell, 550 So. 48th 
St., Philadelphia 43. Secretary, J. 4. Kirkbride, Fourth and 
Locust Sts., Philadelphia 6 

Pittsburgh: Organized. 1919. mp tgpestom, Pittsburgh, Pa 
Meets, Second Monday. President, T. Rockwell, Carnegie |n 
stitute of Technol , Schenley Park. Secretary, E. H. Ries- 
meyer, Jr., 231-33 ater St., ttsburgh 22. 

Rocky Mountain: Organized, 1944. Headquarters, Denver, © 
Meets, First Wednesday. President, J. H. McCabe, 1730 Glenarn 
St. Secretary, F. L. Adams, P. O. Box 840, Denver 1. 

St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Meets 
First Tuesday. President, G. B. Rodenheiser, 4431 Finney Ave 
St. Louis 18. Secretary, B. L. Evans, 571 Stratford Ave., Uni- 
versity City. 

South Texas: Organized, 1938. Headquarters, Houston, Texas 
Meets, Third Friday. aa A. F. Barnes, 602 Kirby Bldg 
Houston 2. Secretary, r. Fisher, Box 92, Houston 1 

Southern California: nized, 1930. Headquarters, Los An- 
eles, Cont Meets, peouns Wednesday. + en Leo —— 

onderview Pi. Los Angeles 7 Mg i Arthur 
336 North Foothill Rd., Beverly Hills, Calif _ 

Utah: Or — 1944. Headquarters, baler Lake City, Uta 
President, G. Richardson, 1433 Harvard Ave. Secretary, ©. ' 
Gritton, 2470 So. 15th East St. 

weemaee. So. 6.3 Organize, 1935. Headquarters, Washing- 
ton, D. C. Meets, Second Wednesday. President, J. W. Markert 
8506 Garfield St., Be: Md. Secretary, A. S. Gates, Jr., 1!) 
County Rd., Kensington, d. 

Western Michigan: Organized, 1931. Headquarters, Grané 

Ragiés, Mich. Meets, Second Monday. President, H. 1). Bratt 
226 Stafford Ave., S. W., Grand Rapids 7. Secretary, Frank 


Western New York: Organized 1919. Headquarters, Buffalo 
N. Y. Meets, Second Monday. President, S. W. Strouse, 
Franklin St., Buffalo 2. ¥ --- , G. E. Adema, 39 W. Balcom 


ze 
Wisconsin: Grennines 1922. Hendquarters, pemwaukee. Wis. 


Meets Third Monday. President Haus, 3880 N. tichards 
» me Be M.’ W. : W isconsiz 
) a — — ee ae w. 
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@ EQUIPMENT DEVELOPMENTS @® 


For your convenience in obtaining more information about 
any of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1945 Heating, 
Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


Method of Detecting Methyl 
Chioride in “Freon-12” 


No. 2775—Because of the great use of “Freon-12” 
by the armed forces of the Allied Nations both for 
refrigeration and in aerosol for malarial mosquito con- 
trol, it is necessary for the War Production Board to 
regulate the end use of “Freon-12.” As a consequence, 
a considerable number of refrigerating machinery in- 
stallations have been converted temporarily from 
“Freon-12” to methyl chloride, and it is assumed that 
they will be reconverted in the postwar period. A. C. 
Buensod, of Buensod-Stacey, Inc., has been doing a lot 
of postwar thinking and posed the problem of finding 
a method of determining quickly what refrigerant is in 
an installation and if there has been a mixture of 
methyl chloride with “‘Freon-12.” 

The research laboratory of Kinetic Chemicals, Inc., 
10th and Market St., Wilmington 98, Del., has found 
the answer, according to R. J. Thompson, refrigeration 
engineer. Methyl chloride may be hydrolyzed with 
piperidine in a wet methanol solution and the freed 
hydrochloric acid detected by the formation of a silver 
chloride cloud upon the addition of a silver nitrate solu- 
tion. “Freon-12” is a stable refrigerant and is not hydro- 
lyzed by piperidine under the test conditions. With this 
method as small an amount of methyl chloride as 0.5 
per cent by weight can be detected in the “Freon-12.” 
Less than 2 g of refrigerant is required for the test. 

It is the hope of Kinetic Chemicals, Inc., that those 
who supply the service man will be interested in making 
the small kits for his use. They will not be expensive. 
No patent applications have been made by Kinetic and 
no royalties are involved. As an organization devoted 
to serving the refrigerating machinery industry, Kinetic 
gives the idea t6 the trade, but assumes no responsi- 
bility connected with its use. Kinetic does not supply 
these kits. 

The kits can be made up by a laboratory or pharmacy 
according to the formula: 


Solution A (volume 7.4 ml): 
10 gram (1.1 _ piperidine 
5.0 grams (6.3 ml) methyl alcohol, C.P. 
0.1 gram (0.1 ml) distilled water 
n clean 6 dram glass vial rinsed with methyl 
alcohol, lead lined bakelite screw cap. 
Solution B (volume 11.3 ml): 
0.1 gram silver nitrate, C.P. 
2.0 grams (1.4 ml) ‘nitric acid, C.P., d 1.42 
10.0 grams (10.0 ml) distilled water . 
In clean 4 dram glass vial rinsed with distilled 
water, oil paper lined bakelite screw cap. 
Four inch length of clean 7 mm (or 8 mm) glass 
tubing, fire polished at ends, rinsed with methyl] alcohol. 
Four inch length of clean % in. rubber or synthetic 
rubber tubing, rinsed with methyl alcohol. 


Methyl alcohol, distilled water, silver nitrate, nitric 
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acid, vials and caps, and glass and rubber tubing are 
carried in stock by most scientific supply houses. Piperi- 
dine may be ordered through any scientific company. 
It is advisable to use fresh piperidine of the best qual- 
ity available. However, a yellow coloration is not harm- 
ful. It will be convenient to make up some multiple of 
formula A in a clean glass stoppered bottle and accu- 
rately measure 7.4 ml of this solution into each 6 dram 
vial. Likewise, a multiple of formula B may be made 
up in a clean glass stoppered bottle and a 11.3 ml por- 
tion of this solution added to each 4 dram vial. One 
kit from each lot should be checked by mixing the two 
solutions and stirring with the glass tube. The mixture 
must be perfectly clear. 

Directions for Detecting Methyl Chloride in “Freon-12” 

Provide a valved outlet and 44 in. copper tubing from 
the vapor phase of the “Freon-12” system to be tested. 

Open the valve slightly and clear the valve and the 
short length of copper tubing of liquid refrigerant and 
oil; then close valve tight. 

Connect glass tube to the copper tube with the rubber 
tubing. 

Support the larger vial (solution A) containing the 
piperidine in an upright position. Insert end of glass 
tube into the large vial so that the end of the glass 
tube is %4 in. above bottom of the vial. 


Carefully open refrigerant vapor valve until three 
bubbles per second are obtained. 

Bubble refrigerant vapor through solution in large 
vial for 15 min. 

Then add contents of smaller vial (solution B) con- 
taining silver nitrate slowly and carefully to the larger 
vial. Any turbidity, milkiness, cloudiness, or opales- 
cence of the liquid means that thi§ sample of “Freon-12” 
has been contaminated with methyl chloride or some 
other adulterant. 

Only new or thoroughly cleaned and dried vials 
should be used as vials cleaned and wet with chlorine 
treated water may give false results. Use new solu- 
tions for each test. 

Vapor valve to control refrigerant vapor bubbles 
must be opened slowly and care should be exercised to 
protect clothing and skin from the solutions. Also, 
large lens spectacles or goggles should be worn to pre- 
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“STOP” to Solids-| 
“GO” to Fluids 
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A BETTER Strainer to “police your pipelines” 
e FIRST— The Screen, a high-grade wove = Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

¢ SECOND— Finish. Cadmium plated inside and 
out for protection against corrosion. 

e THIRD — Easily Cleaned. Blow-off bushing 
made for ‘easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 

e THOUSANDS IN SERVICE—Sold by over 
100 Mill Supply Houses. 

6 sizes from 1/4" to 2” for pressures up to 600 
lb. Reasonably priced. See your supply house 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY. 
107 MERMAID AVENUE + PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 





| assist the mercury to rise again into the gap. 





vent damage to the eyes. Silver nitrate and nitri 
are corrosive chemicals and may cause injury 
skin, eyes, and clothing. 


aCld 
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Temperature Regulating Unit 

No. 2776—The “Modutemp” is a temperature re» \Jat. 
ing unit for heating and ventilating systems usin» m 
torized dampers for control. It employs the pri: ciple 


of a temperature gap formed by two electrical « ucts 
in a mercury thermostat which control individ re- 
lays. 


The contacts are set to meet the temp: ire 


| specifications and range of the individual require 





When the mercury falls below the temperature gap, 
the damper motor runs toward the heat position and 
both relays apply electric heat to the thermostat to 
When 
the mercury enters the gap, the motor operation stops 
and the heat from No. 1 relay cuts off, slowing down 
the rise of the mercury. The damper holds this static 
position until the mercury moves out of the tempera- 


| ture gap between the two contacts. If the mercury rises 


above the gap, the damper motor operates toward the 
cool position and No. 2 relay cuts off the remaining 
heat on the thermostat tending to make the mercury 
fall and reenter the gap, stopping the damper 
ment. 


move- 
The system may be specified to handle various sizes 
of motors. Where hydraulic or pneumatic 
used, the unit controls through operation of s 
valves. The damper positions at any point necessary 
to satisfy the thermostat and is not limited to steps or 
a set number of degrees of movement, says the manu 


power is 


lenoid 


facturer, the Vapor Car Heating Co., Inc., 80 E. Jack- 
son Blvd., Chicago. 
Buys Stoker Patents and Trademarks 
No. 2777—The Airtemp Div. of Chrysler Corp. has 
purchased certain assets of the Stokol Div. of the 
Schwitzer-Cummins Co. at Indianapolis, and will use 
its machinery, tools, and inventory for the production 
| of stokers and other equipment. 
| The announcement was made by D. W. Russell, presi- 
| dent of Airtemp, following negotiations which in- 
cluded acquirement of all Stokol patents and trade 
marks, and a two year lease on the Stokol plant 
The new company has been named Stokol Stoker Co. 
Inc., and will operate independently of Airtem; 
1948 
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HY ARE ILG MOTORS “SELF-COOLED’? 







. 
To operate at peak efficiency in the (saves 5 to 10°%!). Removable metal hood 








over motor prevents foreign matter trom 


. ’ 
polluted air stream of an exhaust fan! depositing.on windings to interrupt service. 





Vent pipe brings in fresh, cool, outside air 
wn 







Open-type motors for ventilating duty have 
windings exposed to dust, grease and for- 


to circulate through motor. Motor stays 


clean. cools itself. operates efficiently for 
















ra- ' : ; ee °° i , 
‘ eign matter in air stream—soon gum-up., years with a minimum of attention. 
3es “i ; . 
lose efliciency, require more power, overheat. ’ . ; 
the . For more details on this exclusive ILG 
Fully enclosed type motors must be larger 
ng : 4 h, : feature and free copy of 88-page iLGe 
‘ to avoid overheating, consume more cur- 
Ir] S ; : BOOK, phone nearby Branch Office (consult 
=. rent, block out greater portion of fan area laseifi 
. classified directory) or write us today. 
—deposits form a blanket of insulation : 
nes causing motor to “run hot.” \ 
Is Recognizing these difficulties, ILG de- 
“ signed and built its own motor with pat- 
ary ented self-cooling feature to operate at 
or . sk . : we 
peak efficiency with an exhaust fan. Since 
nu 7 . 
it is an open-type motor, you reap the bene- 
iCK - ‘ 





fits of smaller size, lower operating costs 
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VITALIZED VENTILATION 


AND AIR CONDITIONING 















FREE! 


88-page book 
on solutions 
to ventilating 
problems. 


WANTED: GRADUATE ENGINEERS! 


for ILG Branch Offices, also Research and Engineering 
Departments. Exceptional opportunities now and post-war 
for graduates of accredited. technical schools. Send details 
on education, experience, health, age, marital status, ete. 


esi- 
in- 
ade- 







Co q ILG ELECTRIC VENTILATING CO., 2841 N. Crawford Avenue, Chicago 41, Ill., Offices in 38 Principal Cities 
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GENERAL CONTROLS 











B-60 
ALL GAS 


CONTROL 
SYSTEM 






A completely self-contained and self-operating system, 
consisting of a T-80 Series Trimtherm Thermostat, a B-60 
Gas Valve and a Pilot Generator. No outside current is 
needed. 


PILOT GENERATOR - This ingenious device is an exclu- 
sive General Controls development. Designed on the 
thermocouple principle, the Pilot Generator supplies all 
necessary current for operation of the B-60 Gas Valve. 


T-80 TRIMTHERM-— Trimtherm’s modern, streamlined 
appearance and advanced engineering design, make it a 
universal choice for accurate, remote control of room 
temperature. 


B-60 GAS VALVE—Compact. Tamper-proof cover. In- 
tegral pilot valve assembly. Extremely strong valve body. 
Increased seating pressure, maximum capacities. Locked 
binding posts prevent turning. 


For further information, contact 
your nearest General Controls 
factory branch or distributor, 
or write for Catalog 52-B. 


CONTROLS 


GLENDALE 1, CALIF. 


801 ALLEN AVENUE 


QRANCHES. ATLANTA © BOSTON « CHICAGO « KANSAS CITY # DALLAS « DENVER © DETROIT « HOUSTON 
PHILADELPHIA @ NEW YORK © CLEVELAND © SAN FRANCISCO © DISTRIBUTORS IN PRINCIPAL CITIES 
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The “Pipe Line Express” 

No. 2778—You'’ve heard of the Red Ball Express ang 
the White Ball Express operating on the Western ‘rot. 
but have you heard about the “Pipe Line Expr:ss”) 
asks the Crane Co., 836 S. Michigan Ave., Chic’ vo 5, 

With roads under fire, bombed-out bridges, and ~oug) 


terrain to cross, getting vital gasoline and oi! to the 
flying fields and mechanized units was a job for unsung 
heroes. Pipe lines were the only way out and 9) pe, 


cent of all the gasoline reaching the front is piped ‘here 
through lightweight lines. 





With special wartime materials and Army crews 
trained in Louisiana, 30 to 40 miles of pipe lines were 
slapped together every day by using pipe of thin stee! 
plate, half the normal weight. Each pipe end was ma- 
chined for use with demountable couplings and specially 
constructed gaskets, permitting the joining of sections 
of pipe with a few turns of a wrench. 

The accessory pipe line equipment, including storage 
tanks and pumps as well as pipe, was redesigned and 
lightened so it could be moved quickly and easily in 
most any lightweight vehicle that might be at hand 
The lines were laid above ground. 

Plans for the system were worked out by Army en- 
gineers, oil experts, Crane Co., and other valve and fit- 
ting manufacturers coordinating valves, pipe, pipe con- 
nectors, and pumps into one readily assembled unit 


Cast Irons Containing Chromium 


No. 2779—The skill that gray iron foundrymen have 
acquired in the control of their products points to the 
possibility that, for temperatures up to 1400 F, ca 
irons containing chromium up to 2 per cent may become 
more common, when this chromium maximum is com- 
bined with other alloying elements to maintain high 
strength gray iron structures with a high resistance 
to thermal shock, J. S. Vanick of International Nickel 
Co.’s research and development division told a rece! 
meeting of the Pittsburgh Foundrymen’s Association 

Many common applications of furnace parts, grate 
bars, coke oven castings, etc., may be eligible for im 
provement with this type of material, Mr. Vanick 
stated. These castings will sacrifice machinability, 
however, since the gray iron structure will be compar* 
tively hard, he added. 
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Through 3 WARS with 


ANDERSON STEAM TRAPS 

































1898-1902 


Back in 1898, when the Spanish-Ameri- 
can War and the Philippine Insurrection 
were taking place, The V. D. Anderson 
Company was manufacturing and selling 
the Model ‘‘N” Steam Trap, shown at the 
right, as the most dependable means of 
draining condensate from steam lines. 


























1917-1918 


When the boys sailed for Europe in 1917, 
to fight in World War I, an improved 
Float Trap, Model “D,” was serving 
steam trap users. This trap is still giving 


dependable service on many steam lines. 






































1941 -194X 


As we enter the fourth year of this war, the popular Anderson 
Super-Silvertop Inverted Bucket Steam Traps are draining con- 
densate in thousands of industrial concerns making war supplies. 


Today’s Super-Silvertop Steam Traps lead in efficiency and econ- 
omy, but even today’s Super-Silvertop may be superceded by a 
better trap in years to come. One thing you 
can depend upon—Anderson Engineers, with 
over a half century of steam trap experience, 
will continue to provide steam trap users with 
the most efficient and economical means of 
draining condensate. 


THE V. D. ANDERSON COMPANY 


1949 WEST 96th STREET + CLEVELAND 2, OHIO 


Super-Silvertop 
=—=STEAM TRAPS 
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§ Workholder sets 
to pipe size 


instantly 7 







Dies set to 


pipe size in 
10 seconds 






PERFECT THREADS 


with surprising 
ease and speed 











with this self-contained 








RIGID No. 65R 


@ No wonder the popularity of this 
threader has spread widely. The speed 
and ease with which it cuts clean per- 
fect threads on 1” to 2” pipe are rea- 
sons enough. One set of high speed 
steel chasers threads all 4 sizes — and 
they set to pipe size in 10 seconds! 
Workholder sets instantly! You’ll like 
other work-saver features of this rug- 
ged steel-and-malleable die stock — 

it pays you to try the self-contained ps 
No. 65R at your Supply House. 





you want it to. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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| available in sizes up 
| to and including the 
| 284 frame. 


New Propeller Fans 


No. 2780—Development of a new and improve: 
of propeller fans for industrial, commercial, and 
lic applications has been announced by the H: 
Nelson Corp., 1824 Third Ave., Moline, Ill. Th 
available with either direct or belt drive and in a 
range of sizes and air deliveries. 

According to the manufacturer, the most imp 
feature is the 
“airfoil” profile 
with the pitch in- 
creasing toward 
the hub. This 
airfoil section, it 
is claimed, not 
only increases ef- 
ficiency and per- 
mits quieter 
operation but 
minimizes unde- 
sirable overload- 
ing tendencies. 
The _ peripheral 
edge of the blade 
is flanged back- 
wardly to reduce 
air turbulence. 








Fan blades are fabricated of aluminum and formed by 


hydraulic pressure. 


Each fan through the 36-in. size has only two blades 


while the larger three sizes have three blades. 
minimum number of blades required has been used “t 
keep any sound caused by the fan at the lowest po 
pitch.” 


Protected Type Motor 


No. 2781—A new motor, “combining the surplus ca- 


pacity of the conventional open motor with protectio1 


against dripping liquid, falling metal chips, and other 
foreign matter,” has been developed by the Crocker- 
Wheeler Div. of Joshua Hendy Iron Works, Ampere 1, 


N. J. 

Rated 40 C rise, 
full-load continuous 
duty, with a 15 per 
cent service factor, 
these motors are 


Mount- 
ing dimensions con- 
form to the stand- 
ards of the NEMA. 

There are no 
openings in the 
frame or shields above the horizontal center line. This, 
together with the shielded construction of the ventilat- 
ing openings, makes these motors suitable for machine 
tool and similar applications. 

Centrifugal seals permit use of softer grease for bet- 
ter lubrication and longer bearing life. The “Alucast” 
rotor construction, in which the bars, fans, and end 
rings are cast in one operation from aluminum 2!!oys, 
is employed. 
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What makes it so good? 


BADGER ALL-CURVE CORRUGATION DESIGN gives the cor- Let’s take a Badger Packless Self-equaliz- 
rugations of these joints a durability under flexing that ing Corrugated Expansion Joint “apart” 
is unsurpassed in any other design. . . . Flexing stresses to see what makes it “tick”: 


naturally spread more evenly over the contour of such 
corrugations than over straight-side corrugations which 
encourage stresses to localize. 


BADGER ALL-CURVE EQUALIZING RINGS (exclusive in 
Badger Joints) provide DIRECTED FLEXING. These rings 
further assure uniform distribution of stresses—not only 
throughout each corrugation, but also among all the 
corrugations in the joint. 





BADGER PACKLESS CONSTRUCTION. Forming of the 
joint proper from a single piece of tubing eliminates 
the need of packing. This saves the expense of packing 
maintenance — and, consequently, of manhole and tun- 
nel construction in underground installations. 





BADGER SPECIAL HEAT-TREATMENT of joints after 
forming preserves their flexing qualities — and is an 
added factor in making these joints efficient, dependable 
and long-lived. 


BADGER PACKLESS SELF-EQUALIZING CORRUGATED 
EXPANSION JOINTS are made in Copper for normal 
pressures and temperatures; in Stainless Steel for 
higher requirements—and where corrosion is a prob- 
lem. Single and multiple corrugations—to take care of 
traverses ranging from a fraction of an inch upward. 
Also made in Non-equalizing type for pressures and 
traverses that do not require the added protection of 
equalizing rings. 








FREE BULLETINS: No. 100 on Self-equalizing. No. 200 on Non-equolizing. 


E. B. BADGER & SONS CO., 75 Pitts Street, Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 


IF IT’S BADGER-MADE, IT’S GOT SOMETHING! 


B m 4 .¢ | e£ 4 PACKLESS CORRUGATED EXPANSION JOINTS 
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PETRO 


OIL BURNING SYSTEMS 


Petro Class A (Industrial) Equipment is 
currently available under W.P.B. regulations 
and ratings. 


Petro equipment includes: 


DOMESTIC “CONVERSION” BURNERS 
1 to 6 gal. per hour 


LARGER “LIGHT (No. 3) OIL’ BURNERS 


general application type 
6 to 18 gal. oil per hour 


COMBINATION BURNER-GENERATOR 
UNITS 
both steel and C. L. sectional boilers; 
forced warm air units; and instan- 
taneous water heaters. 


INDUSTRIAL OIL BURNERS 


Manual - Semi Auto - and Automatic* 
for either un-heated or pre-heated in- 
dustrial oils, up to 145 g.p.h. Built-in 
motor or belt drive. 


*When pre-heated oils are burned the Petro 
Thermal Viscosity system insures consistent 
maximum combustion efficiency at all firing 
stages, automatically and reliably. 


Petro Engineering co-operation is still avail- 
able. Research-development is active. When 
your post-war activities start, Petro will be 
ready for you. 


OIL IS AMMUNITION 
USE IT WISELY 


Full data on Petro Industrial Burners are 
in our Catalog—see Sweet's or Domestic 
Engineering Catalog Files—or we will 
gladly send copies on request. 


PETROLEUM HEAT AND POWER 
COMPANY 

Makers ef Geed Oil Barning Equipment 
Since 1903 


STAMFORD CONNECTICUT 
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Two Inch and Sixty Inch Fans 


No. 2782—-Two new high efficiency axial floy 
units have been announced by Dynamic Air Eng r. 
ing, Inc., 1619 S. Alameda, 
Los Angeles 21. From “the 
mighty 60 in. to the midget 
2 in., they are believed to be 
the largest low pressure and 
smallest high pressure pro- 
pellers engineered and pro- 
duced on the Pacific coast,” 
the manufacturer says. 

The 60 in. low pressure 
propeller driven with a 10 
hp, 1150 rpm motor, delivers 
approximately 60,000 cfm 
free air and 5000 cfm at % 
in. SP, the maker reports. 

The 2 in. propeller has 
been developed for a com- 
plete fan unit to be manufactured and marketed by Dy- 
namic. It will be powered by a tiny motor of approxi- 
mately two-thousandth horsepower, and will deliver 30 
cfm at 0.30 in. SP. Originally engineered for the 
ing of modulators in airborne electronic equipment 
is expected to find many and varied applications. 





New Line of Unit Heaters 


No. 2783—A line of “Series 15” unit heaters 
streamlined copper tubes and fins has been announced 
by the industrial heat- 
ing division of the Fed- 
ders Mfg. Co., Inc., 81 
Tonawanda St., Buffalo 
7, N. Y. A feature is the 
design of the deep braz- 
ing flanges which are 
extruded into the head- 
ers. They provide un- 
usually abundant area 
of contact between 
tubes and headers, says 
the manufacturer. 

The line is built in 10 
sizes ranging from 100 
to 1000 EDR capacity. 


Baseboard Heating 


No. 2784*—In the room of tomorrow, the radiator 
will be conspicuous by its absence, says Warren Web- 
ster & Co., 17th & Federal Sts., Camden, N. J. At least 
it won’t be seen—and it won’t be hiding behind any- 
thing so obvious as a panel or an outlet grille. The 
radiator “is now reduced to something so smal! that it 
fits behind the baseboard—and goes all around the 
exposed walls of the room, delivering even heat to ever! 
corner.” 

The heating unit is a pipe around which are coiled 
fins of fine copper sheet. Air comes in at the floor lin 
passes over the heating unit, and warmed air comes 
out at the top. In tests of this system, the differential 
at various levels and sections of the heated area is said 
to be less than 2 F. The system will be made available 
when war conditions permit. 
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Long ago, Icarus proved that you 
can’t fly in the face of Nature 


... and that’s why Allen will NOT 
build a NO-Back-Draft Ventilator 


In ancient days, as the mythologi- 
cal tale of Icarus relates, you were 
likely to fall on your — ah — face - 
if you, like Icarus, defied the law 
of gravity. That law has never been 
repealed. Nature’s laws have a way 
of staying in the books. You al- 
’ ways have to pay high if you defy 
them. We are reminded of it every 
time we hear that someone has 
been offering a “no-back-draft”’ 
ventilator, and there have been 
many offered. 
For about a quarter century The 
Allen Corporation has been wres- 
tling with ventilation problems. 
We have piled up some valuable 
experience and we have arrived at 
some positive ideas about ventila- 
tion and ventilation products. 


Recently specifications have been 
appearing, calling for ventilators 
that will not be subject to mechan- 
ical down-draft, or back-draft. 
What this statement means, is that 
wind blowing on top of the venti- 
lator should not be able to make it 
back-draft. First of all, practically 
any ventilator made can be back- 


THE 


ENGINEERED VENTILATION FOR 
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drafted if installed with a negative 
static inside the building. Since 
nature abhors a vacuum, air rushes 
in through the ventilator, in the 
— direction, and attempts to 
satisfy the vacuum inside the 
building. 

The other kind of back-draft is but 
rarely encountered in industry. It 
is the type of back-draft caused by 
installing a ventilator next to a 
high building, so that the wind, 
when coming from the proper di- 
rection, will swirl over the top of 
the adjacent building and down 
on top of the ventilator, causing it 
to back-draft. 

It is not too difficult to build a 
ventilator to overcome these con- 
ditions, but the price in loss of 
efficiency that must be paid is a 
high one. We refer to a test report 
of the U. S. Bureau of Standards, 
dated as far back as 1921—and the 
principles have not changed. This 
report says in conclusion: “The 
most effective way of obtaining a 
large volume of air exhaust is by 
adios use of the region of low 


CORPORATION 





pressure produced at the back of 
a properly designed obstacle. It is 
best not to allow the air to enter 
the ventilator, for it must then be 
exhausted and will be exhausted at 
the expense of the air in the venti- 


lator pipe.” 


All ventilators which are proof 
against mechanical back-drafting, 
rely — the principle of induc- 
tion above quoted, and therefore 
all of them must achieve the no- 
back-draft feature at the expense 
of capacity in the main ventilator 
pipe. That is the reason why Allen 
will not design a “no-back-draft” 
ventilator. 


We consider the point of “no- 
back-draft” greatly over empha- 
sized, and feel that a little horse- 
sense in designing the application 
of the ventilator will overcome the 
difficulty on those comparatively 
few occasions where back-draft 
conditions are encountered. 


And so, you can feel assured that 
your ventilation problem will get 
our immediate and careful atten- 
tion and we will tell you honestly 
whether you can most economi- 
cally use gravity or power equip- 
ment or a combination of the two. 
The Allen Corporation, 9751 Erwin 
Avenue, Detroit 13, Michigan. 
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Prefabricated Boiler Control Panel 


No. 2785—Prefabricated boiler control panels which pertinent connections, heavy machine bases, and 


include all necessary connecting piping and electrical 


Co., 1050 Ivanhoe Rd., Cleveland 10, to simp! 
problem of installation. These panels, which a 


mechanics, are said to save installation time, to 
the use of suitable materials, to reduce total i: 
cost, and to present a neat, pleasing appearan 
piping and wiring necessary for operation is i: 
as a unit according to a coordinated and prea: 
plan. 

Small units such as valves, relays, switches, 
lights, and the more sturdy and lightweight 
ments are mounted and connected ready for 
Heavy instruments or instruments having « 
mechanisms are shipped separately; but cut out 
drilling, and all necessary connections are p) 


Electrode for Heavy Weldments 


trode (Type W-27) for flat and horizontal fillet \ 


Co., 1 River Rd., Schenectady 5, N. Y. Desirable 


deposition rate, and good surface appearance, t 
plications of this electrode include pressure vess¢ 


wiring for the operation of metering equipment and beams, and girders where the thickness of the 
boiler control systems are now offered by Bailey Meter permits, says the manufacturer. 











GANGLAND 


IS AT IT AGAIN! 


HOSE underworld saboteurs, RUST and CORROSION, are 

back ... nibbling away at your iron and steel products. 
If you are wise, you'll beat these criminals to the draw... 
by using PENNizing, the nemesis of rust and corrosion. The 
PENNizing process of Quality Hot Dip Galvanizing is the 
ONLY sure way to guarantee long-lasting protection at an 
economical cost. Stop ... look ... let PENN show you 
the way! 


PENNizing is the process of revitalizing your iron and steel products by Quality 
Hot Dip Galvanizing as perfected by the Penn Galvanizing Company since 1910 


PICKLING AND 


CALVANIZING f G ALVAN | Z | y G C 0. PAINTING 
” , 4 . 
RON AND. STEEL = \ V% bldini betes’ "ikon Ane ee 


PRODUCTS FURNISHED 
Gen. Offices: 2201 E. Tioga Street, Philadelphia, Pa. 
PLANTS: No. 1, 2201 E. Tioga St. - No. 2, 2400 E. Tioga St. - No. 3, 3548 N. Sepviva St. 


tory fabricated and tested by experienced inst) 


No. 2786—A new heavily covered arc weldin; 


as well as for flat butt welding has been ann 
by the electric welding division of the General Elect 


ever weld requirements include high mechanical! pri 
erties, rigid x ray examination, good profile, 


S$ and 
struc- 
tural parts such as column plates, columns, roof trusses 


section 


—* 
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WOR Wi 


CONDENSATE 
RETURN UNITS 


J 
~~ 


‘Tw 


© NEOPREN: 
WATER S 


SUPERIOR ON ALL COUNTS 
e High Efficiency 3 Lifelong Durability 
4.) Negligible Mainte- 


° Beauty of 
Design nance Cost 
Ask for Bulletin No. 100-A on complete line of 
HYDROVAC VACUUM RETURN UNITS 
Write for Bulletin No. 200-A Showing Consultants’ Specification 
Form, Standard Ratings and Blueprint 


‘ ae 
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HEAT TRANSFER 
PRODUCTS 


Now Serving Our 
Armed Forces in 
Every Theater of 
War. . 2208 


When Victory is here, 
our increased production 
facilities will enable us to 
give quicker deliveries on 
the complete line of 
KRAMER refrigeration 
and air conditioning equip- 
ment. 


* 
BUY MORE WAR 


BONDS TO HASTEN 
VICTORY 
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@ RECENT TRADE LITERATURE + 


For your convenience in obtaining copies of ti 
bulletins, see coupon on page 163. If you writ: 
direct to the manufacturer, describe carefully w) .; 
literature you want, as the number given first 
each item is for use only when sending in y 
request to Heating, Piping & Air Condition: 


Acoustical Treatment 


Minneapolis 13, Minn. 


Air Conditioners 








Corp., 1119 Leo St., Dayton 1, Ohio. 


Air Conditioning, Heating, 
_and Air Handling Equipment 


| "No. 4895+—199 p. catalog (500) describing the manu- 


facturer’s complete line of products and including in 
| addition a section of engineering information about air 
handling equipment and its application in a variety of 
industrial systems such as heating, ventilating, indus- 


trial air conditioning, drying, dust control, fume ex- 
haust, vacuum cleaning, vapor absorption, etc. Descrip- 
tions of construction, sizes, and condensed performance 
tables are presented, and there are photographs of units, 
system applications, and sectional drawings. A new psy- 
chrometric chart is pasted to the back cover.—B. F. 
Sturtevant Co., Damon St., Hyde Park, Boston 36, Mass 


Air Diffusers 


No. 4896—Catalog on “Kno-Draft” adjustable air dil- 
fusers which simplifies their selection and application 
and includes many sketches, charts, instructive text 
dimension prints, and other engineering data. There are 
separate sections on accessory equipment such as damp- 
ers, air equalizing grids, mounting rings, and air se- 
torizing baffles—W. B. Connor Engineering Corp., 114 
E. 32nd St., New York 16, N. Y. 


Air Operated Tools 


No. 4897—Leaflet (117) devoted to air operated tools 
for maintenance, construction, and demolition, showing 
at a glance the manufacturer’s line of “I-R” air tools 
and portable compressors.—Ingersoll-Rand Co. 1! 
Broadway, New York 4, N. Y. 





Air Recovery 


No. 4898—Leaflet explaining what air recovery meats 
to design engineers, architects, plant engineers, and 
contractors, and describing how “Dorex” units wor 
and their applications—W. B. Connor Engineerilé 
Corp., 114 E. 32nd St., New York 16, N. Y. 





#Copies of this catalog available only on direct request to 





manufacturer on company letterhead. 
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No. 4893—4 p. bulletin on “Vercoustic” acovsticg) 
treatment, a vermiculite product, with information op 
mixing and application, and table of coefficients of sound 
absorption.—B. F. Nelson Mfg. Co., 401 Main St., N. E. 


No. 4894—4 p. bulletin (47) of the Producers’ Coun. 
cil, on 83 hp packaged air conditioners, and combination 
| summer-winter conditioners.—Airtemp Div. of Chrysler 
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Did you buy any 
cold line insulation in 1929? 


















After 15 Years of service, Armstrong’s Cork Covering on 
cold lines in the Security Warehouse and Cold Storage Plant, 
Santa Clara, Cal., is still solid, dry, efficient. This insulation 
has had normal maintenance and care, including regular 
> annual painting. But its remarkably fine condition is also due 
2 to the inherent durability of the molded cork itself. 
re Clean granules of pure cork are compressed and baked to 
p make Armstrong’s Cork Covering. This insulation has low 
thermal conductivity and high natural resistance to moisture. 
14 It is fire resistant, light in weight, structurally strong. 
Armstrong’s Cork Covering comes in 3 standard thick- 
nesses: Special Thick Brine, Brine, and Ice Water—to hold 
temperatures from 25° F. below zero to 35° F. Each of the 
three thicknesses is made to fit standard pipe sizes and copper 
tubing from 4” up, with fitting covers to match. For full 
information, write today to Armstrong Cork Co., Building 
Materials Division, 4403 Concord St., Lancaster, Penna. 











Armstrong's Cork Lagging installed on 
shell cooler at Security Warehouse, 
Santa Clara, Cal., in 1929 at the same 
time as the cork covering shown above. 
The photographs were taken June 1944. 


















ARMSTRONG'S INDUSTRIAL INSULATION 


dh Complete Contract Service 
oe Me aA For All Temperatures 


the 






Heating, Piping & Air Conditioning, March 1945 











Arc Welders and Pipe Thawers 


No. 4899—Leaflet describing “Klondike” a-c arc weld- 
ers and pipe thawers, with information and prices on 
various models. Also, leaflet on electric pipe thawing 
machine for thawing out frozen water pipes, hot water 
systems, radiator systems, air lines, etc.---Ralph Fern, 
2517 Boulevard Ave., Scranton 9, Pa. 


Belting 

No. 4900—2 p. leaflet showing belting thicknesses and 
correct sizes of fasteners for transmission and conveyor 
belting.—Baldwin Belting, Inc., 85 Chambers St., New 
York 7, N. Y. 


Color for Piping System Identification 
and Safety in Industrial Plants 

No. 4901—Booklet discussing the subject of “color 
power” for industry and presenting the story of “Op- 
tonic” colors. Also, 12 p. booklet comprising a practical 
guide to the use of the “Optonic” color system. Also, 8 
p. bulletin on a safety color code for industrial plants. 
Also, 8 p. bulletin presenting a standard code for iden- 
tification of piping systems adapted from the scheme 
for identification of piping systems sponsored by the 
ASME.—Arco Co., 7301 Bessemer Ave., Cleveland 4, 
Ohio. 


Copper Pipe and Fittings 

No. 4902—2 p. Producers’ Council bulletin (47) on 
“Streamline” copper pipe and fittings, with information 
on capacity, heat loss, physical properties, expansion 
and contraction, vibration, and cost.—Mueller Brass 
Co., Port Huron, Mich. 











Corrosion and Contamination 
No. 4903—Issue of Bakelite Review dated Jar ,, 7 

1945, with an article by Charles G. Munger, chief ep. 

ist, American Pipe and Construction Co., on the 

“Vinylite” resin coatings for protecting containe) 

corrosive liquids and preventing contamination of 

by containers. Among the applications of these « 

is protection of aviation gasoline stored in under; 

concrete tanks.—Bakelite Corp., 30 E. 42nd St 

York 17, N. Y. 








Dryers 
No. 4904—Issue of the Reznor News (Vol. 4, N 
with article on a high velocity dryer which utiliz 


type heaters.—Reznor Mfg. Co., Mercer, Pa. 
Dust Collectors 

No. 4905—2 p. bulletin on unit dust collectors | 
stallation on grinders, buffers, sanders, polishers, 
and other machines, handling 500 cfm. The filt 
sists of 20 layers of viscous coated paper. Dime: 
are 20 in. by 20 in. by 38 in. high.—Ideal Comm 
Dresser Co., 1096 Park Ave., Sycamore, IIl. 





Fans 
No. 4906—8 p. bulletin 


and duct type fans, describing the new “Wingfoi! 
wheel, straight line duct fan, and elbow type duct | 
Many types of installations are shown. There : 
pacity tables, dimensions, and engineering data. 
Wing Mfg. Co., 14th St. and 7th Ave., New Yo: 
N. Y. 
Feedwater Treatment 

No. 4907—12 p. reprint from official proceedings 
the Master Boiler Makers’ Association on internal! fe 


(F-9) covering venti 


In 1878 the founders °f The American Tool Works Company 
began the manufacture of lathes. At left is an 1899 model. 
Below is the famous American Pacemaker of today, as used 
in the Kieley & Mueller plant. 
















and tl comes out HERE’ 


the long years of reliable performance Type 418 
will give you on any standard service where 
inlet pressure, constant or varying, does not ex- 
ceed 300 Ibs. . . . and where reduced pressure 
range is from 1 Ib. to 75% of inlet not exceed- 
ing 125 lbs. Type 418 is made in 2" to 12” 
sizes, single or double seated, with discs suit- 
able for water, air, gas, oil, steam or corrosive 
behind it to Kieley & Mueller’s own 66 years fluids. Complete details and specifications in 
of experience and improvement. Look ahead to Catalog No. 66. Write for it. 


KIELEY s MUELLER, nc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 


2015 43rd Street North Bergen, N. J. 
CON T & @ea ot ee 





67 years of tmprovement. 


Here? Yes, for the real advancement in lathe 
design is in the better, more accurate products 
those lathes make. Just as the real improvement 
in Kieley — Mueller Controls is not in the con- 
trols themselves . . . but in most accurate and 
dependable pressure regulation in actual appli- 
cation. So when you look at the illustration of 
° our Type 418 Pressure Regulating Valve at the 
right, please look behind it... and ahead! Look 
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eet saa T TAKES BONDED RUBBER Ze Shear 10 ABSORS VIBRATION 

BUY EXTRA ; 

WAR BONDS LORD MANUFACTURING COMPANY 
‘tae ier ERIE, PENNSYLVANIA 
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TUBE FORM 


1. End Extensions — Provide clearance between the meta! 
members for free movement in shear 


2. End Shape— Throws flexing action away from the metal 
parts into the rubber body, preventing stress concentra- 
tion at the edge of the bond 


3. Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in a 
large factor of safety 


4. Rubber Compounds — Developed particularly for shear 
type mountings and may be changed in properties to suit 
a wide range of conditions 


5. Center Sleeve— Dimensions may be changed to meet 
any unique installation conditions 


6. Sound — Use of Lord mountings eliminates noise normal- 
ly transmitted through solid metallic paths 


7. Safety— Metal washers, installed as shown, limit move- 
ment under ordinary overload or shock. If excessive over- 
loads cause the rubber to fail, the suspended member wil! 
not be released without breaking one of the metal parts 











PLATE FORM 





1. End Extensions — Provide clearance between center 
metal member and rubber Snubbing Shoulders for free 
movement in shear 


2. Snubbing Shoulders — Arrest shock movement and sup 
ply a cushioned stop on contact with meta! washers 


3. End Shape — Throws flexing action away from metal! parts 
into the rubber body, preventing stress concentration at 
the bond 


4. Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in an 
ample factor of safety 


5S. Rubber Compounds — Developed particularly for shear 
type mountings may, be changed in thickness of body and 
in properties to suit a wide range of conditions 


6. Sound — Use of Lord mountings eliminates noise norma! 
ly transmitted through solid metallic paths 


7. Safety — Meta! washers, installed as shown, make up an 
inter-locking system of meta! parts, which limit and cush- 
ion excessive movement under conditions of overload 
or shock 











OR more than twenty years Lord's business has been the 

isolation and control of vibration. Lord has lifted the 
methods of attack on the destructive forces of vibration to 
a highly developed science. When Lord engineers make a 
study of your eat or your product, there’s no guesswork 
about their recommendations. 


Lord's Bonded Rubber Shear Type Mountings embody 
many exclusive patented features available only in Lord 
Mountings. Typical methods of installation and design fea- 
tures are shown above. Lord's special bonding process in- 
sures a bond between rubber and metal that is as strong or 
stronger than the rubber itself. The contour of the rubber 
element is designed to throw flexing action away from the 
metal parts into the rubber body, preventing concentration 
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of stress at the edge of the bond. Countless formulae de- 
veloped through years of experience and scientific control 
of compounding methods enable Lord to produce a rubber 
body with the exact degree of stiffness and other qualities 
mein He for the job the mounting is required to perform. 
Lord's bonding process leaves the rubber body in a natural 
state of rest, with no “built-in” stresses of tension, compres- 
sion or torque, to detract from its full potential in combat- 
ting the forces of vibration over a long service life. 
If you have a vibration problem, or a mechanical design 
roblem involving the use of functional rubber, it may best 
™ solved by means of rubber-bonded-to-metal. Call in a 
Lord Vibration Engineer, or write for literature on the 
subject. There is no obligation. 







177 





FREEMAN 


ast CHOICE OF AMERICA'S | 
rth 


f 
STOKERS susie 
4.) 





178 


ILLINOIS 


@ FREEMAN, a pioneer of 
the stoker industry and one of 
the leaders in national sales 
volume, offers you a com- 
plete line . . . the security 
and cooperation of a de- 
pendable, financially strong 
manufacturer ... and an un- 
equalled opportunity to es- 
tablish your own permanent, 


profitable stoker business. 


N y 








FREEMAN STOKER DIVISION 
IRON & BOLT 


C0. 
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water treatment of locomotive boilers, by Jean de F rank 
Methods of preventing scale and corrosion are disc sseq 
emphasis being placed on production of pure am, 
prevention of foaming, and elimination of exc. ssjy, 
blowdown.—American K. A. T. Corp., 331 Madison Aye 
New York 17, N. Y. | 


Feedwater Treatment 


No. 4908—4 p. reprint (37) of an article on fee 
treatment for high pressure boilers at the Dow C! 
Co., by L. F. Wirth and C. E. Joos.— Cochrane 
3131 N. 17th St., Philadelphia 32, Pa. 





Flange for Flexible Metal Hose 


No. 4909—2 p. leaflet describing new detachable 

| for helical flexible metal hose in sizes of 2, 2%, an 

|ID and designed to permit repeated re-use. Ass 
|is by means of ordinary shop tools.—Packless 4 
Products Corp., 31 Winthrop Ave., New Rochelle, NV. y 


Forced Draft Blowers and 
Auxiliary Turbines 


| No, 4910—8 p. bulletin (SW-1) on forced draft 
ers, both turbine and motor driven, and auxiliary tur- 
bines, with photographs of installations, capacity « 
| dimension tables, and operating data. 
| Co., 14th St. and 7th Ave., New York 11, N. Y. 








lees Welding and Cutting Apparatus 


| No. 4911—104 p. catalog of gas welding and cutting 
|}apparatus with complete information and numerous 

|lustrations of a wide variety of equipment.—Victor 
Equipment Co., 844 Folsom St., San Francisco 7, Calif 


‘Heaters and Coolers 


No. 4912—12 p. bulletin (35-76B) on “Adsco”’ he 
ers and coolers—including three new types—with di- 
mensions, capacity tables, and list prices for units suit- 
able for use as instantaneous heaters, condensat« 
ers, preheaters, fuel oil heaters, etc—American District 
| Steam Co., 25 Bryant St., North Tonawanda, N. } 


Insulating Glass Units for Windows 


No. 4913—16 p. bulletin on “Thermopane,” a trans- 
parent insulating glass unit for windows with informa- 
tion on the “Bondermetic” seal, other features of th 
product, information on and illustrations of applications 
and with tables of sizes, thicknesses and weights, and 
information on heat transmission. Also 16 p. bullet 
of Don Graf’s technical sheets on this product, with 
information on heat loss reduction, glass surface tem- 
perature, strength, light quality, installation and gen- 
‘eral data, manufacture and service.—Libbey-Owens- 
Ford Glass Co., Nicholas Bldg., Toledo 3, Ohio. 





Motors 


- 


No. 4914—16 p. bulletin on the care and applicatio! 
of fractional horsepower motors.—Bodine Electr 
2254 W. Ohio St., Chicago 12, IIl. 


Motors 


No. 4915—4 p. bulletin describing a new protected 
type motor designed for both drip-proof and open motor 
applications. A cutaway view of the motor showing var'- 
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\ ANY of these hot water heating plants with 
i¥£ radiation on the same level as the boiler have 
been installed recently, and more of them are go- 
ing in every day. The schematic drawing opposite 
shows the usual arrangement —and it is worth 
studying. It is an arrangement that provides an 
excellent heating system, but there have been fre- 
quent cases of boiler breakage in plants of this type 
where steps were not taken to guard against the 
conditions which cause trouble. For properly pro- 
tecting this type of plant— 


— the answer is the McDonnell 
No. 247 Boiler Water Control and 
No. 29 Safety Relief Vaive 


When trouble was reported in plants of this type, 
we immediately conducted an exhaustive study of 
operating conditions. The outcome was the appli- 
cation of McDonnell Equipment as pointed out by 
A McDonnell No. 247 Feeder is 


positioned so that it constantly maintains a water 


the red arrows. 


level above the high point in the main. Pressure in 
excess of 30 lbs. is prevented by the McDonnell 
No. 29 Safety Relief Valve installed as shown. 

Tests have been run in which all hazardous con- 
ditions were reproduced. As a result of these tests, 
as well as extensive use under typical conditions, it 
has been fully proved that the method protects 
systems of this kind from boiler damage due to 
excess pressure, over-firing or power failure. 

The features of design and construction of the 
No. 247 Boiler Water Control and the No. 29 Safety 
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Relief Valve are briefly covered below. Always 


important, the protection of all-but-irreplaceable 
steam boilers, hot water boilers, heaters, and tanks 
is many times more vital today. Ask for recom- 
mendations and installation drawings covering any 


type of boiler, tank or heater needing protection. 


MEDONNELL & MILLER, 1316 Wrigley Building, Chicago, Illinois 


NO. 247 BOILER WATER CONTROL 


This boiler water control, used 
in installations of the type shown 
above, incorporates the basic 
features of all McDonnell boiler 
water feeders such as straight- 
thrust valve action, double 
sylphon construction which elimi- 
nates packing, large built-in 
strainer, etc. It is installed with 
one-inch equalizing pipe. Maxi- 
mum body pressure is 30 Ibs. 
There is a type of McDonnell 
Boiler Feeder, Low Water Cut-off, 
Low Water Alarm, or Liquid 
Level Control for every need. 


meet 


Omran 


No. 29 SAFETY RELIEF VALVE 


The McDonnell No. 29 Safety Relief Valve has the 
McDonnell Snap Action which opens up full ori- 
fice capacity when set pressure of 29 Ibs. devel- 
ops, assuring prevention of excess pressures in 
systems of the type illustrated. 

All McDonnell Relief Valves have the snap action 
mechanism illustrated above which assures open- 
ing up of full capacity at set relief pressure. As 
@ result, they are accurately rated in DISCHARGE 
CAPACITY so that they can be properly matched 
to boilers and tanks as required by the A.S.M.E. 
Boiler Code. in addition to the No. 29, which 
opens at 29 Ibs. pressure, the series includes: 
No. 229, opening at 75 Ibs. pressure; No. 329, 
opening at 100 Ibs.; No. 429, opening at 150 Ibs. 
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@ Here’s a ready solution to most venting problems . . . includ- 
ing the problem of high installation and maintenance costs! 


Use easy-to-handle Corrosion-resistant 
Transite ‘S’ Pipe for vents, ducts and stacks 


Made of asbestos fiber and cement, Transite ‘S’ Pipe gives effec- 
tive and economical service in venting most fumes, vapors, 
dusts, gases, etc. in industrial operations. It is highly weather- 
resistant . . . Cannot rust. 


In addition to being strong and durable, Transite ‘S’ Pipe has 
a smooth interior surface and relatively low-heat conductivity. 


J-M Transite ‘S’ Pipe is made in I9 sizes . . . 2" to 7" diameters 
in 10’ lengths, 8” to 36” diameters in 13’ lengths. A complete 
line of fittings is available in the many sizes and shapes required 
for complex venting installations. 

To obtain complete information, write today for 4 


data sheets DS Series 336. Address Johns-Manville, 
22 East 40th Street, New York 16, New York. 





MM 





Johns-Manvyille | 
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ous features is included—Crocker-Wheeler Electri 
Co., Div. Joshua Hendy Iron Works, Ampere 1, 


—_— 


Oxyacetylene Pipe Line Distributing Systems 


No. 4916—84 p. book giving a comprehensive iew 
of the subject of oxyacetylene pipe line distributi; 
tems from the production of calcium carbide and 
lene gas to the equipment needed for oxyacetyk 
tributing systems. Free circulation of this book 
stricted to engineers and welding department r- 
visors.—Victor Equipment Co., 844 Folsom St. Sa, 
Francisco 7, Calif. 


Spreader Type Stokers 


No. 4917—4 p. bulletin (441-S) on “J & J” 5; ley 
type stokers, which feature “a leakproof and dust ‘igh; 
coal feeder, combination mechanical-pneumatiec coa! dis- 
tributing system that distributes lump and fines to al! 
parts of the grate area, air cooling of all parts, ar 
accessibility for inspection and maintenance.”- in- 
ston & Jennings Co., 877 Addison Road, Cleveland 14. 
Ohio. 


Steam Condensers 


No. 4918—1 p. bulletin (99) on “Aero” stean 
densers, showing a diagram of the operation of this new 
product.—Niagara Blower Co., 6 E. 45th St., New Yor} 
ee 
Thermostatic Controls 

No. 4919—20 p. booklet (B3344) describing applica- 
tions of seven types of bimetal thermostats for aut 
matic control of temperatures up to 650 F. Character- 
istics and capacities of each unit are discussed and 
tabulated for easy selection.—Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


Vacuum Heating Systems 


No. 4920—32 p. bulletin (631) of technical data 
the differential vacuum heating system containing wy 


te the minute data on “this time-tried system whic! 
uses ‘flexible steam’.” There is also a section on the 
“Metro” method of piping which has been used in larg 


housing projects (including Parkchester). There is in- 
formation on the functions of differential equipment, 
general design information, pipe sizing tables, valves 
and traps, piping connections, and dimensions, control 
equipment, etc.—C. A. Dunham Co., 450 E. Ohio St. 
Chicago 11, II. 


Vertical Turret Lathes 


No. 4921—16 p. bulletin describing the new “Mar- 
Au-Trol” vertical turret lathe, which according to the 
manufacturer, is an automatic control that is as ver- 
satile as manual control.—Bullard Co., 286 Canfield 
Ave., Bridgeport 2, Conn. 


Welding 


No. 4922—24 p. booklet illustrating common faults 
found in designs for arc welding, with many practical 
suggestions. Also, 24 p. booklet answering the question 
“Can you patent a welded design?”—Hobart Brothers 





Co., Troy 1, Ohio. 
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Buffalo Class “RR” Pumps are commonly used 
for boiler feeding and general service where clear 
water is handled. They are built in two- and four- 
stage models, with single suction impellers mounted 
back to back, so that practically perfect hydraulic 
balance is obtained. Extra heavy duty construction 
is a feature of this line; all parts are amply propor- 
tioned so that continuous operation is practical. 
“RR” pumps are efficient ;—the No. 3 two-stage, for 
example, handles 400 gpm against 500 feet head at 
3,500 rpm, with an efficiency of 75%. Complete 
infermation on “RR” pumps is contained in Bul- 
letin 980. 


Buffalo Single Suction Full Ball-Bearing Pumps 
are paper mill and chemical plant favorites. Avail- 
able with open or enclosed impellers, for construc- 
tion in iron, bronze, stainless steel, nickel, Hastelloy 
“B” and “C” and other machineable alloys, but not 
in all lead, these pumps also feature heavy-duty 
construction for hard service. Stuffing boxes can be 
modified to suit each particular application, and can 
be supplied with water seal and also with mechani- 
cal rotary stuffing box seals. Shaft is protected from 
wear by a removable shaft sleeve. Shaft flinger 
provides additional bearing protection. Full details 


on these pumps are contained in Bulletin 982. 


Buffalo Lead Acid Pumps have enclosed impell- 
ers and full ball-bearing construction. They are 
used for hot or cold sulphuric acid, sulphurous acid, 
alum, ammonium-sulphate and copper sulphate. 
Stuffing boxes are not less than 3” deep, and are 
made to suit each specific installation. Impeller and 
pump casing are designed so that even when of all- 
lead construction relatively high impeller speeds 


and casing pressures are easily withstood. 


While designed primarily for all lead construc- 
tion, these pumps can also be built in all iron or 
special alloys. Full details on construction are in 
Bulletin 982. 


Buffalo Pumps, Inc. 
171 Mortimer Street Buffalo, N. Y. 


Canada Pumps Ltd., Kitchener, Ont. 


hree popular pumps— 











Centrifugal Pumps 








Heating, Piping & Air Conditioning, March 1945 


181 

























AKE YOUR 
VENTILATING JOBS 













© 26 BELT DRIVE — 


@ 12 DIRECT DRIVE SIZES 


and get the 
benefits 

of 50 years’ 

experience 

in building 
quality motors 
and electrical 

apparatus 


Poortess. Elecliic 
VENTILATING SETS 


Belt drive units are powered with 4 
to 7% h.p. motors; direct drive units 
% to 2 h.p. motors. All units supplied 
with or without weatherproof hood 
covers for drive mechanism. 


matter what your 


VENTILATING BLOWERS 
SIZES 12” to 48” needs—for small jobs 
thoun bas ts Rene ® or large jobs—it will pay 


you to make Peerless your 
headquarters for ventilat- 


50 years of experience have 
given Peerless Electric the 
“know-how” that enters in- 
to the design and manufac- 
ture of Peerless Electric 
fans, blowers and ventilat- 
ing equipment, entirely in 
our own modern plant. 
Peerless Electric is small 
enough to study your needs 
and special applications in- 
timately—large enough to 
supply your complete re- 
quirements. 








ER WHEELS | 


Forward curve and back- 
ward curve blower wheels 
full welded construction 
carefully balanced for 
smooth, quiet rotation. 


Write us for details on any 
standard Peerless Electric 
ventilating equipment, or 
tell us your special 
problems. 


THE Peerless. ELECTRIC COMPANY 


WARREN, OHIO 
Stielelitiil-te Mm nh as 
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Fuel Oil for Nonresidential Space Heaters 

There will be no further issuance of fuel oil ) 
for use in space heaters that furnish heat or hot 
in nonresidential premises, where the ration wo 
10,000 gal or more a year, except under special 
tions, the Office of Price Administration ann 
February 26. 

The revised ruling provides that unless the ap; 
first obtains an exception order from the Pet) 
Administration for War, OPA will not 
| for space heaters in nonresidential premises 
| 10,000 gal or more a year if the heaters were in 
or converted to the use of fuel oil after February 2% 
1945. The change is in line with similar proy 
being made by PAW in its petroleum distribution 
| No. 13, and was requested by that agency. 

Individual householders who use heate) 
not affected by the new restriction, OPA pointed 
A small group of industrial users of fuel oil a: 
only consumers affected. Most industrial consumers 

| said, use central heating equipment. Under the f 
provisions, however, industrial consumers who cou! 

get new oil burning heaters or convert other stoves t 

the use of oil were eligible for rations and so could 
| heat their plants with a number of space heaters. Be- 
cause of the acute shortage of fuel oil, no new rations 


issue } 
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AIRO-FLEX ADJUSTABLE 


AIR DIRECTIONAL REGISTERS 


Auer Airo-Flex Registers furnish effective 4-way direc- 
tional flow. Multi-louvre back-blades control up-and-down 
flow, and indicator on face shows position of blades. \ erti- 
eal grille bars are easily adjustable for straight or sideway 
deflection, with turning tool. The Airo-Flex design has al! 
adjustable features of many higher priced registers. Fur- 
nished for wall or baseboard use, with matching intake. 

Many other styles of Auer registers for both air condition- 
ing and gravity systems shown in Auer Register Book, sent 


on request. For flat stamped metal grilles, ask for 
catalog “CG.” 


THE AUER REGISTER CO. 
3608 Payne Avenue, Cleveland 14, O. 


AUER REGISTERS 


& GRILLES: ForAir Conditioning avd Gravit 


| 
| 
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FOR HEATING EFFICIENCY — Aerofin's specially designed 
Flexitube Coils are the answer. 


FOR ECONOMY — because they eliminate ex- 
pensive heating coil replacements and upkeep. 









FOR ELIMINATION OF STRAIN TRANSMISSION 
TO HEADERS AND JOINTS — because they 
allow expansion and contraction of each tube | 
independent of its neighbor. 


FOR LONG LIFE—because of rugged con- 
struction, scientific design and quality of 
materials. 





The U-Clip connections hold the core securely 
and allow free expansion of entire core without 
straining the external casing. 


All Aerofin products have been de- 
signed to meet the most exacting re- 
quirements in heating and cooling 
systems. 


Aerofin has been the dependable 
choice of architects, engineers and 
contractors for many years. 






Each Tube offset to 
allow for free expan- 
sion and contraction. 





| ahd sete, ahem on Why not specify Aerofin on your 
we a ae next job and be convinced of its 
reliability? 












AEROFIN 
is sold only by 
Manufacturers 
: sil ' i of Nationally 
as - ———_____—_—_—— Advertised 


Fan System 
AEeEROFIN CORPORATION . 






Consult Aerofin's nearest office for complete information. 








Apparatus. 
List upon Request 
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FOR RECIRCULATING SYSTEMS 





Double 
Circuit 


Refrigerant through tubes 
Water through shell 


Single 
Circuit 











Designed especially for cooling recirculated water 
in air conditioning systems of the indirect type and 
for processing water in large volume. Shell and 
baffled tube construction, baffle spacing being 
determined by the actual water flow required. 
Direct expansion. Non-freeze. Only a small refrig- 
erant charge required. A full range of capacities. 
Write for Catalog No. 5-A. 











f_ wax 


HI-PEAK WATER COOLERS 


These shell and coil remote type 
water coolers assure ample reserve 
volume of properly cooled water 
ready for instant delivery at all 
times. Sweat fittings are silver sol- 
dered. All pipe connections welded 





to shell. Galvanized inside and out- 
side after fabrication. Storage capa- 
Write for 


cities 12 to 168 gallons. 
Catalog No. 25. 


Freon Condensers e Oil Separators « Liquid 
Receivers « Heat Exchangers « Pipe Coils 
Forced Convection Units « Hi-Peak Water 
Coolers « Flooded Water Coolers 

Ammonia Condensers « Dry-Ex Water 
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| due to the prompt and efficient way in which t 





for such use will be issued without special app 
the PAW. (Amendment 46 to revised ration or 
fuel oil—effective March 2, 1945.) 


How Natural Gas Crisis Was Met 


Cooperative effort by utility companies, i: 
consumers, and the general public with the 
| office of war utilities will be necessary throug 
| remainder of the winter if a disastrous col 
natural gas service in the industrialized area 
midwest is to be averted, J. A. Krug, WPB c} 
| said February 6. 

“Such a collapse was averted in western N: 
Ohio, and Pennsylvania last week by a margin 
a few hours,” Mr. Krug said. “That it was ave 





of war utilities moved in on the situation an 
splendid wholehearted cooperation which was f: 





| general public.” 








ing from public utilities, industrial consumers, 





Any general failure of a natural gas syst: 
heavily industrialized area, Mr. Krug said, w 
volve the loss of millions of dollars, the crippling 
much critical war production, and widespread 
to human life. 

Mr. Krug made these comments in making publi 
report submitted to him by Edward Falck, directo: 
the office of war utilities. The report on “the natura 
gas crisis, January 29-February 5, 1945,” follows 

“During the week beginning Monday, January 29 
continuance of the severe weather conditions through. 
out the Appalachian area caused tremendous demand: 
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Brae ehredc fer teeenehgiga 
1 NEW HANDBOOK 
- SIMPLIFIES SELECTION | 
, AND APPLICATION OF | 
: AIR DIFFUSERS | 
Loe oe ee ee ee ee ee ee ee ee ee ee ee | 


FREE: To those responsible for oi 
diffusion ‘‘design.”’ 

And to those who install the equi 
ment and are responsible for its per 
formance. 


IT CONTAINS clear sketches, charts, 
dimension prints and instructive text 
for quick, accurate SELECTION- 
APPLICATION — LOCATION - A» 
SEMBLY — ERECTION — TESTING 
—ADJUSTMENT of air diffusers a9 
of ACCESSORY EQUIPMENT suet 
as dampers, air equalizing grit’ 
mounting rings and air sectorizing 


baffles. 


All set up in durable loose-leaf binder to facilitate 
the insertion of supplementary or revised data 
which will be forwarded from time to time to those 
who have sent for this catalog. Write for your free 
copy to Department D-I, 


W. B. CONNOR ENGINEERING CORP. 


114 E. 32nd Street - New York 16, N. Y. 


ee we a ng ww mm mm = 
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FREE: New Engineering 
Data on the art of Air 
Diffusion in general and 
the proper application of 
KNO-DRAFT ADJUST- 
ABLE DIFFUSERS in 
particular. 


Performance Data 

Selection Charts 

Air Capacity Tables with 
instruction sheets 

Damper Setting Chart 

Air Direction Adjust- 
ment Chart 

Standard Specifications 

Complete Price List 





Heat 
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One furrow... one faith 


No man can be master of all things. He may do many things well... 
even with considerable skill. + But the true craftsman, the gifted 
creator, the great artist will always be found to have concentrated 
his genius in a particular field of endeavor. * Back of any lasting 
work of*literature or scientific development . . . behind the painted 
masterpiece or great industrial accomplishment, there is invariably 
singleness of purpose . . . unyielding devotion to one goal. * In art 
and industry . . . in the creative loneliness of vision . . . dedication to 
a single ideal is the road to achievement. sx And when, in addition, 
that ideal is made into a dynamic, vibrant reality by men of energy 
and ability ... the result is human progress. * For more than 40 
years, Dr. Willis H. Carrier and his associates have devoted them- 
selves to the art and science of air conditioning and refrigeration. 


CARRIER CORPORATION w SYRACUSE, NEW YORK 
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HELP YOUR HEATER CUSTOMERS 


Stretch Oil Rations 


WITH {fp} THERMOSTATIC 
TEMPERATURE CONTROLS 


THE FUEL OIL SHORTAGE remains 
acute — and this means continued 
—F | ES vigilance in sidestepping fuel waste 
resulting from heating inefficiency and 
overheating. 


68 DEGREES is the maximum temperature recom- 
mended by the national fuel administration. To achieve 
comfort at this setting, automatic controls such as the 
“A-P” Thermostatic Temperature Control Set is es- 
sential. 


NOW IS THE TIME to come to the aid of your oil 
heater customers by helping them get maximum heat- 
ing results from the least fuel consumption. Install 
‘“A-P” Thermostatic Temperature Control on all heat- 
ers using ““A-P”’ Constant Level Oil Control. No pri- 
orities required — simple to install — and the small 
cost is quickly repaid in fuel savings resulting from 
more uniform heating. 


PUSH this complete sales package now — for quick, 
profitable results. Send for bulletin and prices cover- 
ing A-P Thermostatic Heat Regulator Set No. 240-ED. 


AUTOMATIC PRODUCS COMPANY 


2460 N. 32nd ST. ° MILWAUKEE 10, WISCONSIN 


OIL CONTROLS 
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| upon the natural gas systems, accentuated by the 









ages in other fuels. Many systems from Buff 
New York down through the Ohio valley wer: 
such strain that pressures could not be maintains 
every effort was made through interconnect 
bolster up sagging portions of the natural gas |i) 
“Heavy curtailments in war production loads 
necessary in order that any service at all could be 
tained. Throughout the period, directives were 
by WPB under utilities order U-7 authorizing o: 
tem to transfer gas to another in an effort to p 
the complete collapse. On Thursday afternoo: 
ruary 1, it became apparent that the shortage | 
creased to such a degree that all systems mig! 
with resultant disastrous conditions in many cor 
ties. Steps therefore were taken at once to mak« 
able all of the sources of gas throughout adjacent 
in order to prevent such a disaster, which, it 





pened, would cause a long delay in resumption « 


| production from West Virginia to the Great Lal 


“At 4:10 p. m., on Thursday, February 1, the 
handle Eastern Co., which serves Indiana, Illin 
Michigan, was instructed to deliver all gas mad 
able from full curtailment of loads, including wa 
ducers, in order to save the Columbia and Cons: 
gas systems, which supply most of the large: 
throughout the Ohio valley, including Pittsburg! 
Panhandle Eastern Co. in turn directed the Mi 
Consolidated Gas Co., which supplies Detroit, to 
tute complete curtailments, including gas deliver 
war producers throughout the area, in order t} 
gas might be diverted to prevent collapse of the 
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ied THE WAR 
EFFORT 
of 
THESE BUSY 
PLANTS 
a 
at * ‘" 
Rmerican 
COLD PIPE, CONDUIT 
and TUBE 
BENDING MACHINES 
Bridge-builders, shipyards, engineer- 


speed peace-time conversion, too. 
Twelve types: hand operated capac- 
ities from ‘{ to 6''inclusive; motor 
operated, |; io 8''inclusive.More than 
12000 customers can testify to the 
dependability of “American's” 12 
types of machines. 


WRITE FOR 
PRINTED MATTER 





wv hl . 
* Quick 
‘eee CLICAN Deliveries — . 
PIPE gENDING MACHINE $1 PEARL ST 
INC. BOSTON, MAS 
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The April issue 





of this magazine will 


show and tell you all about 


BURNHAM’S SENSATIONAL NEW DEVELOPMENT IN 


RADIANT HEATING 





Only 30 days more to wait before you @ Saves fuel. Provides more heathful 

get the whole story on Burnham’s latest living conditions. 

development on Radiant Heating! So — e@ Is so inconspicuous as to be practi- 

watch for our Advertisement in the cally invisible. 

April issue of this magazine. Worth e Fulfills the engineering ideal of 

waiting for? You bet. For here is a new “plac ement where heat loss is 

type of Radiant Heating equipment yreatest”. 

which... © Is 100% practical. Easy to install. 

@ Makes rooms more comfortable at @ Reasonable in price. And built for 
lower temperatures. life-long, trouble-free service. 


Burnkam poulerorporation, 


IRVINGTON, N. Y., Dept. Pe ZANESVILLE, OHIO, Dept. P 





Export Department 
50 CHURCH ST., NEW YORK 7, N. Y. 
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STOP MORE DUST 





HIGH DUST REMOVAL EFFICIENCY—because the air is 


reversed 21 times in its journey through the Research 
Air Filter—impinging on more than 30,000 tiny baffles 
per square foot. LOW RESISTANCE TO AIR FLOW—sur- 
face clogging reduced to a minimum. 


es 
oe 


, “The Effect Of Dirty Air Filters 
\ On The Performance of A 
\ Winter Air Conditioning Unit” 

\ —shows how clean filters cut 
™ heating costs, increases air 
ma volume circulation. Sent 
\ free on request, together 
gg with technical data 


sheets. Write today! 








RESEARCH PRODUCTS CORP. 


MADISON 3, WIS. 
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lachian system. In consequence of this, the war pla 
in Detroit were shut down and many workers were : 
home. The gas made available from Detroit wa 
material factor in saving the other systems from c 
plete collapse. 

“Late Friday afternoon weather reports indica 
that a coming break in the weather Friday night, 
lowed by moderation Saturday morning, would s! 
reduced gas demands throughout the Appalachian : 
so as to permit resumption of service in Detroit. 
cordingly at 3 p. m. on Friday evening, February 
the suppliers were directed to lift the curtailme: 
There was no confusion in the issuance of orders. T) 
were deliberately aimed to prevent a disaster to \ 
production in many cities. In this solution the ces 
tion of a few hours’ service in Detroit was fully tal 
into consideration. 

“If severe weather conditions again occur, it may 
necessary to resort to similar measures in order t! 
continued war production dependent on gas supp 
may be fully protected.” 





Construction Limitations Changed 


Changes in the construction limitations applicable | 
authorized building projects, which reflect recent mod 
‘fications in WPB orders governing materials and equi; 
|ment.used in construction, have been incorporated i: 
an amendment to schedule A to controlled mate: 
plan regulation No. 6, WPB reported February 21. 

The revised restrictions are applicable to all co: 
struction authorized on form GA-1456 on or after F\ 
ruary 17, 1945, following approval on form WPB-617 










CONSERVE FUEL 


DSCO METERS 


















sie bs 
aApsco 
FLOW METER 












ADSCO ROTARY 
CONDENSATION METER 











Present manpower and 
transportation conditions 
make it imperative to con- 
serve fuel. The first require- 
ment is to detect waste and 
inefficiency by installing 
adequate metering equip- 
ment. 


THE ADSCO ROTARY 
CONDENSATION METER 
provides the most econom- 
ical means of determining 
steam consumption wher- 
ever it is possible to collect 


the condensate from steam 
heating or processing lines 
in a building or departmem 

THE ADSCO FLOW 
METER is designed for 
Steam, Water, Air or Gas 
Recommended where a 24 
hour visual chart record of 
flow, an indication of the 
pressure and a totalizatio: 
of the flow through the lin« 
is desired. 

Write for Bulletins 35-80 
and 35-83HP. 


AMERICAN DistRICT STEAM COMPANY 


NORTH TONAWANDA, N. Y. 
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ventari-flo ~~ - 


CEFLING OUTLETS 





Left, Barber-Coiman VENTURI-FLO 
Ceiling Outlet of the type used as over- 
head air diffusers in the Katsinas Cafe. 


Above, the Katsinas Cafe in Spring- 
field, Ilinois. It is 160 feet long, 
18 feet wide, and seats 200 people. 





BARBER-COLMAN P@N/UFI-IIO CEILING OUTLETS 


PROVIDE PROPER AIR SUPPLY IN LONG AND NARROW SPACES 


HOY to properly heat and ventilate a 
restaurant is often a difficult engineer- 
ing problem, especially when the space is 
long and narrow like the 18-by-160-foot 
room shown above. With smoke, food 
odors, patron comfort, and rapid occupancy 
changes to consider, the problem calls for 
high-capacity, draft-preventing air diffusers. 
Wall area is usually at a 


ments. Data based on field and laboratory 
tests enables us to recommend exactly the 
outlet for any condition and to GUAR- 
ANTEE ielalicueny results. You are as- 
sured of uniform, properly diffused air 
at the desired temperature at specified level, 
with required air movement, and preven- 
tion of too hot, too cold, or drafty areas. 

For guaranteed satisfac- 





premium and conformity 
with artistic decorations 
must also be thought of. 
On all these counts, VEN- 
TURI-FLO Ceiling Out- 
lets meet today’s — and 
tomorrow’s — require- 





yenturi-flo 


CEILING OUTLETS 


tion, use Barber-Colman 
ENGINEERED AIR 
DISTRIBUTION. See 
your Barber-Colman rep- 
resentative or our com- 
plete catalog in Sweets’ 
# 1945 architectural file. 








BARBER-COLMAN COMPANY 


1228 ROCK STREET 


ROCKFORD, ILLINOIS 
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In addition, a builder whose authorization was i: 
before that date may take advantage of any provi 
of the amendment. The changes also apply to c« 
utility construction controlled by WPB order U-1 
ties). They do not, however, apply to housing cons 
tion authorized by the National Housing Agency. 
housing is subject to limited preference rating 
P-55-c, and not to schedule A of CMP regulation > 
WPB pointed out. 

Form GA-1456 is used to authorize most comm: 
industrial, and agricultural construction controll: 
conservation order L-41, the basic construction « 
Other forms are used for housing constructio) 
proved by NHA, for certain Army and Navy cons 
tion, and for a few other specialized kinds of cons 
tion. 

Because of the current shortages of sheet ste« 
amended schedule restricts the use of various 
cated items made of sheet steel and strip, including 
doors, electric metallic tubing, partitions except 
partitions, raceways and other items. It also rest 
the use of fencing, tanks, and tank towers. R« 
tions on the use of metal lath, which were contai: 
the May 23, 1944, and August 7, 1944, issues « 
construction limitation, but omitted in the Octob« 
1944, revision, have been reinstated in the new ar 
pees ne | ment. 

Ww Plywood form liners are now prohibited, but tongu th 
| and groove lumber is permitted for forms where used ste 
lumber or plywood is not available. Western pine lun 
ber is prohibited except for certain millwork. Th: 
of lead and lead products is prohibited except for 




















50,000 
to 
10,000,000 B.t.u. 
with 
WECO-N.G.E. Series F600 


GAS BURNERS. For use in heating heating boilers, 


power boilers—in any metal firebox or sectional boiler. 









Adaptable to any firebox shape or size. 





Handles various gas pressures and effects low draft loss. 


The Series F600 Burner operates on straight natural gas and mixed gas to 800 B.t.u. etad 
Gives perfect horizontal distribution. Full automatic controls—that operate properly widen 


—can be easily applied. 

THE WEBSTER ENGINEERING CO. 
TULSA —DIVISION OF— OKLAHOMA TH 
eee Se Se ee a ee ee te Ae, Ohio 
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It didn’t take much selling for the 
engineers on this job to decide that 
Armco Galvanized PAINTGRIP was 
the sheet metal to use for exposed 
air-ducts and other construction. 
For one thing, they found out that 
it actually costs less to use PAINTGRIP 
than to specify ordinary galvanized 
steel and acid-treat the work before 
painting. Besides, this etches the zinc, 


robs it of full protection. 


But the important thing is, ARMCo 
Galvanized Parntorip can be painted 
as soon as the work is up and pre- 
serves the paint several times longer 
than paint on untreated galvanized 
steel. The sheets are Bonderized at 
the mill and ready for your most 
exacting specifications. 

Your sheet metal contractor can 
work, form, solder or weld ParntoRIP 


as satisfactorily as regular galvanized 





The engineers on this telephone exchange job in Jackson, Mississippi, learned that it 
actually costs less to use ARMCO Galvanized PAintTGriP sheets for exposed ducts than to 
aid-treat before painting. And the neutral Bonderized surface bolds paint much longer. 


THE AMERICAN ROLLING MILL 
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steel. But best of all, he can better 
prepare the job for the painter and 
assure you and your clients of years 
of trouble-free service. 

It'll pay you to remember Armco 
Galvanized Parntorip for your post- 
war sheet metal work. Shall we send 
you more information? The Amer. 
ican Rolling Mill 
Curtis Street, Middletown, Ohio 


Company, 86! 


EXPORT: THE ARMCO INTERNATIONAL CORPORAT 











PAINTGRIP AT A GLANCE 


1. Paint or enamel applied 
without pre-treatment. 


2. Mill-applied Bonderizing in- 
sulates zinc from paint. 


3. Full-weight zinc coating. 


4. ARMCO ingot Iron or steel 
base. 
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Pa 
or Central Heat- 


istrict 
D s Bright Future 


ing Face 
hundreds of 
le have been 
onvenience 


During the wa"> 
thousands of peop 
uced to the ¢ . 
mfort of district or ce 

. . 8 
ting in housing pre ject 
ases from 


introd 
and co 
tral hea 


navy b 
d army oF 

a coast. Asa result, new 
coast to ¢ _ a 


district heating pro} 
find a receptive public. 


Obsolescence 


lo 


has resulted in @ | 
for materials, 


tr 
created by war 


big backlog 
squipment and service- | 





ALL THIS WILL RESULT IN A 
BIG DEMAND 
for 


ADSCO-BANNON 


TILE CONDUIT 





Made of vitrified clay tile, insulated with 
“Fiberglas” insulation, it is a combination 
that can’t be topped for permanency or effi- 


ciency. Split-tile construction makes it easy 
to install a group of pipes. Can be furnished 
for several combinations of pipe in the same 
conduit thereby reducing cost. Write for 
Bulletin Number 35-67HP. 


AMERICAN [JISTRICT STEAM COMPANY “*" 


Mokers of UP-TO-DATE’ Stearn 








of existing dis- 4 






tain specified uses such as solder for joining purp: 
paint, and certain processing uses. 

Changes have been made in the equipment list 
pendix II). A new paragraph has been added specif 
what equipment may be bought with the rating 
signed. This provision states that ratings assigne 
authorizations issued on or after February 17, | 
may not be used to get furniture controlled by or 
L-13-b, L-260-a, or L-49. In addition the equipr 
lists have been amended to bring them up to date 
other orders. Equipment that is fired by oil o 
natural gas must now be specifically listed on the VW 
617 application form. 


Natural Gas Pipe Line 


Edward Falck, director of the War Production B 
office of war utilities, announced February 7 that 
priority rating has been given a $9,000,000 natura! 
pipe line project to increase deliveries of gas f 
Oklahoma and Texas into the Ohio-Michigan are: 
50,000,000 cu ft daily by next winter. 





Copper, Steel, Aluminum Situation Tight 

Production difficulties, manpower shortages, and 
creasing military demands for copper, steel, and alumi- 
num have resulted in a tighter controlled materials 
situation for the second quarter of 1945 than at any 
time during the last several quarters, with the result 
that some war procurement agency production pro- 
grams may have to be modified, the WPB said March | 
Steel allocations for the second quarter are below 
requirements for all claimant agencies—even after re- 





Martoce LLO 


Products are fully 
DEPEN DABLE 


ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
and 
CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 
ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision end 


of a design which has been thoroughly tested for maximum results and dure 
bility. They are guaranteed to give satisfaction. Successful, efficient resu'ts 





depend largely upon selecting the proper number, type and size of Nozzles 
suitable for your installation. d 

THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
as standard equipment by Progressive Refrigerating Engineers in solving ‘»¢' 
Manpower lem, because they require no attention and assure users of 
the lowest Condenser Operating Pressures and Minimum Power Cost. 


It will pay you to consult us. WRITE or WIRE for further informatioo Cl 
229-23 °o Lith ELT 
(7) Jos. A. Martocello & Co. rxicaprirmia 7 PA 











sion celts 
Sebstitete for MARTOCELLO QUALITY 
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Jactory Rebuilt CURTIS 
REFRIGERATION COMPRESSORS 
Available for Emergencies 








% Many refrigeration suppliers and dealers are experiencing difficulty in 
furnishing satisfactory repairs for refrigeration compressors now in 
service. This is due to limitation orders on new equipment, a serious 
shortage of manpower, and other conditions beyond their control. 
To keep essential Curtis refrigeration on the job while new equip- 
ment is restricted for the duration, Curtis reminds you FACTORY 
REBUILT REFRIGERATION COMPRESSORS are available on 
an EXCHANGE basis. These compressors are sold in exchange for 
Curtis compressors needing repairs and are fully guaranteed. 
By utilizing this Curtis exchange plan, you can secure a factory- 
rebuilt and guaranteed Curtis compressor, which will give you 
long, dependable, and efficient service. 

This is but another example of how, despite shortages and 
limitations, Curtis is making every effort to be of the great- 
est possible service to dealers and users of Curtis equipment. 

Today, Curtis’ war job is building more and more Curtis 
products for our Armed Forces and Essential. Industries. 

This wartime experience, added to that accumulated by 

Curtis in the past 90 years, assures even finer Curtis 

equipment for civilian uses after Victory is won. 


* %*% * Conserve Metals — Buy War Bonds x x x 





4 bp. Air-cooled Condensing Unit 1% hp. Air-cooled Condensing Unit 15-ton Water-cooled (Shell and Tube 
& 
Type) Condensing Unit 


\\ CURTIS dT 


See 


CURTIS REFRIGERATING MACHINE DIVISION of Curtis Manufacturing Company 
1950 Kienlen Avenue, St. Louis 20, Missouri 


aeatomeanenial 




















a 
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Announcing Series 15 


UNIT HEATERS 
with 
Streamline 
COPPER 
TUBES AND FINS 


Every man who specifies, sells, installs and uses 
unit heaters should know about the combined air 
handling and heat transfer efficiency of Fedders 
new Series 15 Models. 

In addition, they provide extreme ruggedness re- 
sulting from advanced wartime metal brazing and 
fabricating skills. 

Send for new Catalog 15C-1 just off the press. 


FEDDERS 


BUFFALO 7, N. Y. 
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| view and adjustment by WPB. Drastic reducti: 
| been made in less essential nonmilitary and ex 
|lotments and steps are being taken for tempor: 
tailment of steel flows for maintenance, rep: 
|operating supplies. Despite these measures, it 
|impossible to meet the full screened (revie\ 
_adjusted by WPB) steel requirements of the 

|services without substantial increases in pro 
which WPB is trying to effect at the present t 
| Copper and aluminum requirements for the 

| also are rising and can be met only if additio: 
|power is found for the non-ferrous metal in 
/WPB said. 

Of all the controlled materials, the carbon ste 
|is most out of balance with demands of claima: 
icies. Copper has continued to be tight, and 
| first time in several quarters, alloy steel and a! 
have presented difficult problems, according t 


Furnace Volume and Heat Release 

As a matter of information and reference, | 
committee on technical manual of the Stoker M 
turers Association’s engineering and research 
tee has prepared two tables—one on furnacs 
vs. heat release and the other on the maximum 





har 
lave 


VPI 


F 
' 


tion rate and heat release—taking into account th: 


ous controlling factors. 
These tables are not official recommendation 


association. The data have been compiled me: 
information and reference purposes and are furnis 
because of many requests from stoker manufact 


fuel and consulting engineers, etc. 


et The General Says 
ATTENTI 





information which ( 


you regarding 


| 


Ask for Portfolio 
SC-101—H.P.A. 


| 
| 
j 


GENERAL Blower Comp) 


Producers of Air Moving Equipment 


401 North Peoria St. Chicago 22, [llino 


Heating, Piping & Air Conditioning, M 


Write today for the complet 


Blower Co. has prepared fe 


GENERAL 
MULTIBLADE 
EXHAUSTERS 
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ALL-PURPOSE MOTOR 


This post-war engineered BALDOR Motor will 
simplify your Designing, Purchasing, Production 
and Inventory. Check its many features: 

1. Totally enclosed. 

2. Drip-proof; splash-proof; grit-proof; lint-proof. 

3. Horizontal, vertical and side wall mounting. 

4. Removable base. 

5. End plates interchangeable for face mounting. 

6. Standard NEMA dimensions. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 
District Offices in Principal Cities 





lines indicate air travel over ENTIRE EXTERIOR 
of Baldor Streamcooled Motor. 






PLAN YOUR POST-WAR MOTOR REQUIREMENTS Mow, Get the Latest BALDOR Bulletins 

















ED All-Steel] Worm—All Sizes—aAll Pitches 





For replacement or production needs, Crown is now 

e to offer for prompt delivery its all-steel 
Coal Feed Screw. Available with right or left hand 
screw, in all sizes and pitches, tapered or straight, 
and in combinations of pitches. For both domestic 
and industrial stokers, the Crown Coal Feed Screw 
insures longer and continuous operation because it 
is all-steel and because it is machined so smoothly 


1202 Tyler St., N. EB 
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that wear is reduced to a minimum. This smooth 
surface is your assurance, too, that coal will flow 
freely and easily through the flights. Prompt 
delivery is possible because production requires less 
time on Crown’s automatic machines and because 
the steel used in Crown’s Coal Feed Screw while 
critical, is more easily procured. 


In ordering give complete specifications on size and design. 


IRON WORKS COMPANY 


Since 1878 


Minneapolis, Minn. 


LL 
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Handle the larger gas boiler 
jobs successfully — with the 
new Mueller Type 20 Climatrol 


An established leader . . . now restyled 
for better appearance, redesigned for 
better performance .. . 


Already “tops” in reputation for dependable, 
economical performance, this Mueller gas boiler 
is now offered in a new series with many new 
features, including an entirely new burner design 
which is extremely quiet in operation. . . . Type 
20 (illustrated) is suitable for larger residences, 
apartments, stores, commercial and industrial 
buildings, etc. It may be set in batteries to pro- 
vide large capacity. Types 10 and 11 im this new 
series are suitable for residences and smaller 
commercial installations. . . . Mueller has been 
building heating equipment to quality standards 
for 88 years and was one of the first in the field 
with gas-designed equipment. Mueller quality 
makes installation easier and assures satisfactory 
service. Write for bulletins... .L. J. Mueller 
Furnace Co., 2007West Oklahoma Avenue, 
Milwaukee 7, Wisconsin, 


Type 20 Type 10 — Type 11 
Gas burner manifold and safe- Type 10 has all controls and 
ty controls enclosed. the backdraft diverter enclosed 
New wide range of sizes. Con- within the boiler jacket. 
trol. equipment and trim in- Type 11 has the diverter en- 


terchangeable for either right- a . : 
hand or left-hand end installa Closed within the jacket, with 


tion. controls exposed. 


E-15 


2 act 


GAS BOILERS AND GAS-FIRED UNIT HEATERS 
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e NEW BOOKS & REPORTS 







Technical Manual on Stokers 


“Greater than the separate products of any in 
member of the Stoker Manufacturers’ Associ: 
the service these manufacturers represent colle: 
states the first sentence of the foreword in t 
SMA Technical Manual on Industry Standards, 
mended Practices, and Technical Information, w! 
association, nation-wide organization of manufa 
of mechanical andggutomatic coal burning equip: 
releasing for distribution to the stoker trade an: 
interested in the selection and application of me 
underfeed stoker equipment, Marc G. Bluth, ex 
secretary, announcéd last month. 

In keeping-with the thought expressed in t! 
word, the association, through its engineeri: 
research committee, has prepared this materia! 
selection of stokers and boilers and furnaces fo. 
firing together with other pertinent and up-to-~ 
formation, for the guidance, reference, and p) 
use of architects, consulting engineers, builde: 
chanical engineers, fuel and combustion en, 
schools and universities, heating contractors, boiler and 
furnace manufacturers and installers, and stoker deal- 
ers, distributors, installers, service men, and _ stoker 
manufacturers and their own individual staffs. 

Here within the covers of one book, Mr. Bluth said, is 










































Actuated Water Regulating 
Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 Ibs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 






ance. Available in sizes of ) 
¥% to 2 inches FPT. Simple ; 
adjustment—easily serviced. ; 
Other sizes and types are also available. ~ ; 

tt 





Electrimatic 


2100 INDIANA AVE. CHICAGO 16, ILL. 













Feat; ng 
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Eugiucered gor CONTROLLED TEMPERATURES 









VULCAN continuous line radiation aeeten of eee radiation. 
has set new standards in heat distribu- dave====£, 





tion, simplified installation, compressed 
ter heating surface into compact 
fight weight units . . . one length of 
ULCAN being equal in heat output 
to eight 114” pipes of the same length. 
Most of the heat is given off by con- 
vection, the air circulating gently but 
adequately throughout the heated 
space. Temperature varies little ver- 
tically . . . is uniform horizontally, 
drafts are eliminated. 


CONSTRUCTED TO LAST 


VULCAN uses heavy wall seamless 
steel pipe on which steel fins are per- 
manently fastened by a special process UA 





Construction features of 


VULCAN radiation 





which requires no solder. Fins are offset | aie ' 
for greater rigidity. Sections come cut ‘[sceeenee | . r 
to length, ends threaded or chamfered. iif 
Few fittings are needed. VULCAN | | 
radiation will give many years of con- lemerererorrs i | | | | t +4 
stant service with no maintenance. : [ | 

| | 


Catalog on request. 
Representatives in principal cities. I — + ? 








THE VULCAN RADIATOR CO. [..""2%C" 2x", 5, attron come 
ba Radiator Manufacturers For Almost Two Decades 





’ 
‘properly installed there are extremely few 


call backs. 


The “K” line is complete ...every type 
and size you will require. 


, COMPLETE LINE. CATALOG ON REQUEST. 
> Sa Standard and extra heavy cast iron screwed 
Vien you use a faulty tee, ell or flange fittings. : 
you: are extending a special invitation to Standard flanged fittings. 

“KILLER’’ Call Back, the waster of your Standard and extra heavy companion 


: . flanges. 
time... the despoiler of your profits. Drainage fittings. 


In fittings, no other grade but the best “K"’ fittings carried in stock at Malleable Iron 
yields a profit. “K’s’’ are high grade, Fittings Company, Branford, Conn.; M. 1. F. 
thoroughly inspected fittings and when stocks at Kuhns Brothers Co., Dayton, Ohio. 


KUHNS BROTHERS CO. | 
DAYTON 7, OHIO 
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Swartwout AIRMOVER 
is adaptable to any roof 





Modern “Open Roof” Ventilation 
with Swartwout A/RMOVER 


Solves toughest large scale ventilation problems 


@ Nowadays no successful employer denies the extreme 
importance of ventilation in efficient industrial oper- 








brought together the results of years of practic: 
perience and technical practices and recommend: 
of the stoker industry’s leading engineers and ; 
tives, together with a compilation of the indu 
basic codes, standards, and recommended practic: 

The manual is composed of eight separate se 
as follows: 1. Glossary of terms—defining the p} 
and terminology used in the manual; 2. Selectio: 
tors—the major selection factors to be considered 
selection of stoker equipment and boilers or fur 


| for stoker firing; 3. Condensed table—a condens 


in table form of all the various selection facto) 
Standard codes and recommendations—all of the s 
ard todes and recommended practices established 
ing the past several years by the Stoker Manufact 
Association; 5. Chimney. data—tables incorpo: 
recognized information on sizes and heights of 

neys and smokestacks reprinted from current engi 
ing guides; 6. Stoker nomenclature—for the first 


| in this section are published and illustrated the s' 


ard names of different major component parts o! 


| derfeed stokers; 7. Coal data—general informati: 


bituminous and anthracite coals, such as sizing 
analyses, and including a map of the coal fields « 
United States; and 8. Miscellaneous—descriptive 

showing care and operation of commercial and i 
trial underfeed stokers for both Bituminous and 








(nan 
ations. More and better production is the profitable re- thracite, and complete tables showing areas in s HE 
sult when working areas are cleared of excessive heat, feet of rectangles and areas of circles. a 
smoke and fumes —a result easy to get, and economi- , : turb 
cally, with Swartwout AIRMOVER “open roof” method The manual contains 60 pages, 842x11, printed, paper- on 
of natural ventilation. It is in everyday use on many bound, and the inside pages punched for filing in |oose- ate 
mill and factory buildings, giving unusually successful leaf manuals and reference books. Copies of the man- wre 
results. ny 

Built in quickly erected units only 32 inches high, 
AIRMOVER is installed in any quantity, up to practi- 
cally complete roof coverage. Any roof, even on old e7 
buildings, can carry an AIRMOVER installation, without | A id E { t S$ S$ - D the 
expensive alterations. Custom-built equipment is sup- 

are 


plied where necessary. Send sketches of your buildings 
for suggestions of improving your factory ventilation. 


BRASS §-- 
SEAT §:. 





The Swartwout Company 






18511 Euclid Ave., Cleveland 12, Ohio _ 
Can be as wide as your — | 

but never more Parr ir In 5 

| and 

| oper 

tis, 

4 sion 

in the a 





JEFFERSON UNION §-- 















sizes 
is cut from seamless drawn tubing steel 
—free from all casting defects— 300 
sound and uniform always! 
JEFFERSON UNION CO. 
601 West 26th Street, New York 1, N. Y. ZA 
Specialists in Air Movem« in 
{L777 Lexington 73, Mass. Lockport, N. Y. 
Heat 
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type” power 
plant designed by Peter 
F. Leftus, Consulting 
Engineers. Complete 
anit consists of boiler, 


turbo-generator, con- 


waem, spray tower, 
seuchgear, fuel convey - 
ing system, all auxil- 
varies, Generator capac - 
ity 500 kw. 


¢ The “package-type” portable power plant was born of 
the needs of war—and of postwar rehabilitation. They 
are so designed that they can be “packaged” and sent 
overland and overseas. They can be readily moved from 
one location to another to meet critical demands for power 


in military and industrial operations. 


In service such as this, each and every functional unit 
and auxiliary must be selected on the basis of ability to 
operate continuously with little maintenance or attention. 
ltis, we believe, significant that Zallea stainless steel expan- 
sion joints were chosen to absorb lateral motion in the 20” 


vapor line between the turbine exhaust and condenser. 


fallea Standard Expansion Joints can be supplied in 
azes from 4” to 30” diameter, of many types of stainless 
steel as well as copper, for pressures from vacuum to 
300 psi, amd temperatures from sub-zero to 1800° F. 


EQUIPMENT FOR THE PROCESS INDI 





816 LOCUST ST. - WILMINGTON 99 + DEL. 
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DRUM GAS BURNER 


Solves Warehouse Heating! 


A John Zink Stove Burner fitted into an oil drum, a 
piece of casing or a piece of old pipe, makes a very 
efficient heater for warehouses, store rooms, machine 


shops, garages and work shops. 


Sells for $5.50 f.o.b. Tulsa, Okla. 


Burner Only 


Shipping weight 10 lbs. 
Can be used on any type of gas at any pressure. Fur- 
nished with Burner Head suitable for %” or %% 
Connection—5 to 500 cu. ft./hr. capacity—Trouble- 


Gas 


free operation—No service—No adjustment needed— 
Can’t get out of order—Lasts for years—Can be used 
either with or without brick baffles. 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 








New York - Los Angeles - Detroit - San Francisco - St. Lowis 
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ual are available from the Stoker Manufacturers’ 


50 the price is 75c each. The association, howey: 
furnish single copies free to registered architec: 


Vv & tt T U nr | T y p if sulting engineers, builders, and other profession 


A new line of 12 sizes tionery of the individual or firm. 
are now available with- 





with condensed data on chimney sizes. 


will maintain full 
that While this “consolidated table” is merely a reprint 








efficiency of the fan. from the technical manual, it is expected that it wil! b 

very readily accepted in the trade because of the form 

WRITE FOR PARTICULARS in which the data have been prepared. It is a four. 
page folder, 84x11, and punched for looseleaf forms 


T rT COMMERCIAL SHEARING & STAMPING CO or reference books. Single copies are available from 
, the Stoker Manufacturers’ Association, at 5c per cop) 
Lower prices are obtainable for copies in quantity lots 











| SRS 





Individually Controlled AIRTHERM Unit Heaters 





eee irtherm Unit Heaters are individually con- 
a trolled. They give heat only where you want 
. it, when you want it. Heat is delivered uniformly and 


efficiently, eliminating “dead spots” in your plant. 
Airtherm Unit Heaters are now available equipped 





with copper coils. 
Let us show you how we can reduce your heating costs 
through efficient, controlled heating. Write for bulletin giv- 
ing complete range of available sizes. 


AIRTHERM 


MANUFACTURING COMPANY 
711 South Spring Avenue St. Louis 10, Missouri 











For Horizontal Delivery 
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‘<6 ae ciation, 307 N. Michigan Ave., Chicago 1. Thx ice 
COMMER TA for a single copy or up to 10 copies is $1.00 pe: py: 
I 4 the price for 10 to 50 copies is 85c each, and fo. » ve, 


engaged in engineering and design work on nes, 
FA N ad '@) U S$ ' id G 5 buildings, boilers, furnaces, and equipment related 6 o, 

allied with automatic and mechanical stokers.  s,¢} 
requests must be in writing on the letterhead o) sta. 


Simultaneously with the announcement of the 1: \ease 
; of this manual, Mr. Bluth stated that a four-page :o\de; 
out die charges. containing a consolidated table of the factors for the 
selection of stoker equipment as reprinted from the 


The venturi section and handbook would also be available in separate for: 
support plate are formed This table, together with explanatory notes, contains 
ha | abies piece _- without essential and basic engineering and technical data covy- 
ering load carrying capacities of various size stokers 
welds or folds. ranging from 15 to 1200 lb per hr of coal and the asgo- 
ciation’s recommendations as to setting heights, boile; 
This is the fan housing and furnace minimum widths and lengths, toyvether 
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SUPERIOR: 
PIPE TONGS 


pe y) 
2 





7 sizes, with either 


Flat Link or Cable 
Chain, for pipe and 
fittings 1/8 te 12” 








TO 


@ YOU Can Obtain Greater Refrigeration | 
Capacity from your Present Compressor by | 
using NIAGARA DUO-PASS AERO | 
CONDENSER. | 


AA 
@ n 
WN 
‘a 

W 
This is possible because you use ~) 
outdoor air as the cooling medium Wp 
with the extra benefit of evaporative 
condensing! Condensing temperatures 
are lowered; condenser capacity is in- N 
creased; head pressures are reduced 


—additional compressor capacity is 


e \ \ \\ 


WN 
\ 


se 


the result. 

Only the patented NIAGARA 
Duo-Pass makes this gain perma- ®@ Pipe or fittings—it makes no difference to 
nent because no other evaporative “Vulcan Superior,” the universal service tong. 


You can switch from one to another without 


mdenser lowers condensing temper- , 
cond 8 pe adjustment or change of parts. And “Vulcan 


atures to the point where deposits do Superior” is the only chain tong with reversible 
not accumulate on condenser tubes. pipe-and-fittings jaws. When one set of teeth 
This does away with loss of time for begins to wear, simply remove the Through- 


: Bolt and reverse the jaws. S , ing 
cleaning and assures always full ca- | ee ee See Se 
Supply and Industrial Distributors ey erywhere. 


pacity. Write for Bulletins 91 and 93. | Literature on request. 
Address Department HP-35. | J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 






Over 30 Years of Service in Industrial Air Engineering | 
6 E. 45th St., New York 17, N.Y. 
Field Engineering Offices in Principal Cities 


NIAGARA BLOWER COMPANY | 4 @° PA BARS 
| % . ~ 


INDUSTRIAL COOLING IW, HEATING @ DRYING 





NIAGARA 


HUMIDIFYING @ AIR.ENGINEERING EQUIPMENT 
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The publication is entitled Consolidated Table 
Carrying Capacities; Minimum Furnace Dime: 
Draft and Chimneys for Typical Single Retort | 
feed Stokers; Explanatory Notes. 


Vapor Transmission of Insulating Board 


Vapor Transmission Analysis of Structural Ins 
Board, bulletin No. 22 of the University of Min 
engineering experiment station, by Frank B. R 
and C. E. Lund, professor and associate profess: 
spectively, of mechanical engineering, has just 
published. This 71 page booklet has been desig: 
give builders and contractors some practical gu 
the construction of insulated buildings where th: 
densation of moisture in walls is apt to be a pr 

This bulletin covers the results of the first part 
cooperative research program between the Insu 
Board Institute and the University of Minnesota 

ING neering experiment station, the purpose of whic! 

BR to study the vapor permeability properties of stru 

REFRIGERATION insulating board and of the walls and structu 


which these boards are often used. It contains th: 


ROBLEMS results of a series of tests on insulation board mat 
e both individually and incorporated into test wal \ 


later bulletin will discuss the results of investig: 
made during the second part of the program—an a 
| sis of complete structures containing the various 


under adverse moisture conditions. 
A discussion of the theory of vapor transfer th: 
materials is presented in this publication. A compari- 
Now .. . before warm son of this theory with the theory of heat flow th: 
weather . . . check your refrigeration plant and materials, a discussion of the effects of temperatur: 
order necessary repairs and improvements 
from WHITLOCK to avoid costly shutdowns 








in the .oming months. WHITLOCK has the 
c 
manufacturing facilities and a stock of essen- DIRTY FILTER 
tial material. Let us work with you to keep ra-talmatiia gals efficiency ret} 
your refrigerating equipment at peak ; Me ; 
efficiency. the best air-conditioning 
Write for recommendations system made.... 


Tuts Hays Air Filter 

















jhe ge " oil Gage gives a constant 
ream helicals check on Air Filter condi- 
and ovals—make tions. It prevents changing C 
it easy to lay out filters sooner than neces- 
and a. -y | sary and warns when 
Available on re. | they are-clogged with dirt 
SSSSSES5525E5: a | The Hays Air Filter Gage M 
t= es is permanently and easily is 
= | | installed — nothing to get 5 
= = out of order. Will last as 
long as the duct work. te 
Write 990 Eighth Avenue, te 
Michigan City, Ind., for 9 
special Bulletin No. 40-278. 
A 





44 South St., Elmwood, Hartford 1, Conn. 


Authorized representatives in other principal cities. 
New York Boston Chicago Philadelphia Detroit Richmond 
in Canada: Darling Brothers, Ltd., Montreal. 
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The improved FREDERICK STOKER 
. . DESIGNED to get every bit of 


heat from every ton of coal... 
Ve have been stoker specialists since 1918. The improved 
FREDERICK Stoker line is the foremost stoker value in 
\merica because 


the fully active grate surface 
continuous speed type transmission 
completely enclosed windboxes and mechanism 


plus other FREDERICK engineered features,* give 
maximum combustion efficiency with minimum service and 
maintenance—and result in lowered fuel consumption. 


*Our Stoker catalog enumerates additional reasons why you 
should use FREDERICK Stokers. Send for your copy... today. 







ALSO KEEP IN MIND 


—for over 25 years FRED- 
ERICK has been making fine 
Centrifugal Pumps, guaran- 
Models; 200 to 850 teed to meet the operating 
ib. per hour. Clinker conditions for which they are 
Type or Side Dump- sold. Write for full infor- 
ing Grate. mation. 






Hopper and Bin Feed 





IRON & STEELCO. 


Frederick. Maryland 





STOKER SPECIALISTS SINCE 1918 
























SEF wrocvemr 
_AIR ELIMINATORS 


Circulation Troubles? 
—— cown Don’t fight air pockets or traps in 
hot or cold circulating lines! “Get 
that air out of there” and keep it 


out simply by installing the No 




















Mee Maid-O’-Mist Automatic Air Vent 

—= a 
, This reliable air vent has a self 
closing float-controlled valve and is 
» designed especially for circulating 
Venting Overhead Hot or Cold pipe lines, convector radiators, 

Water Circulating Lines 

unit heaters, cooling manifolds, 
tanks, diesel engines, or any other application where air pockets 
or traps retard the free circulation of liquids. Now available in 

















CONTROLS 
HOT WATER TEMPERATURE 


The Sarco TR-21 temperature regulator 





is self-actuated by liquid expansion, is 
packless and easy to install. Used ex- 
tensively for steam heated storage 
tanks and process work. Temperatures 


0° to 400° F., pressures to 175 Ibs. a TR-21 
Ask for Catalog No. 600. pm acto 


SARCO COMPANY, INC. 


SA oe C 475 Fifth Avenue, New York 17, N. Y 


SAVES STEAM sanco canana 
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bright brass finish. For pressures up to 75 pounds. 


APPROVED FOR NAVY, MARITIME 
COMMISSION AND ARMY USE 





























Janette steel wheels have been on the market for 18 
yeors and manufacturers of oil burners, coal stokers, blowers, 
generators, superchargers, dust collectors, hair dryers, gasoline 
engines, heating and ventilating equipment hove used them 
with excellent results, which are possible becouse of their pat- 
ented construction. The stee! blades are cut in pairs, pressed 
thru slots in the heavy bock plate, then welded. The tips of the blodes 
cre pressed thru slots in the inlet disc, then bent over agoinst the 
inherent spring of the biodes. This prevents loose blodes and results in 
on exceptionally rigid wheel. May we send information? 
































ALGAE 
AND SLIME 
IN AIR CONDITIONING 


NOT A SCOURING AGENT... 


A Proven Preventive 


* Reduces Bacterial Content in air going thru sys- 
tem from 60 to 90%. 


* Reduces Labor because frequent cleaning of jets 
and baffle plates is no longer necessary. 


* Proved and Accepted, has been used by large firms 
for over 4 years. 


* NON-VOLATILE . . . ODORLESS. 


CAROLINA ANILINE 
& EXTRACT COMPANY 


CHARLOTTE 1. N.C. 

















De-Sta-Co 
Blower Wheel Housings 


of Standard Dimensions 


Made in sizes to fit 44, 5, 6, 714 and 9 inch wheels and 
in widths to suit single or double inlet wheels .. . 
also individual parts for your own assembly. 


De-Sta-Co housings are engineered for maximum effi- 
ciency and quietness in operation . . . neatly finished. 
Send for ‘‘De-Sta-Co Blower Housings” bulletin; gives 
complete information, including essential dimensions. 


DETROUY STAN ME NG CO. 


337 Midland Ads ° 3,Mich—= 
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of the physical properties of materials on permea! 
suggestions as to terminology and a discussion 
special rating apparatus by means of which the ¢ 
was checked on individual materials and numerous 
binations of them in complete wall sections, ar. 
presented. 

Various types of paint and surface finishes us 
reduce vapor permeability were studied to dete, 
the practicability of applying them. A list of 
finishes and their relative vapor resisting prop 
is given in the bulletin. 

Building location has been studied and a lin 
been suggested, dividing the United States int: 
parts, one in which vapor barriers are desirab 
recommended and the other in which barriers ma 
omitted with reasonable safety. 

Copies may be obtained from the University of 
nesota, Minneapolis, for 40c. 


Thermal Environment and Radiant Heating 


In bulletin No. 33 of the Cornell University engineer- 


ing experiment station—entitled Radiant Heating and 
Cooling, Part II—C. O. Mackey discusses the variables 
which affect the rate of heat loss from an individual! in 
his thermal environment. Copies are available from the 
College of Engineering, Cornell University, Ithaca, 
N. Y., for 40c. 

Following is the author’s summary of results of th 
study: 

1. Equations are developed for the rate of heat loss 
from the human body by convection and radiation. 

2. Mean radiant temperature is precisely defined for 











new turso-roTOR Pyer-O-fier 


For Compressed Alr 


This new unit effec- 
tively eliminates 
moisture, oil and 
scale from com- 
pressed air lines. 
Pur-O-fier utilizes 
the principle of cen- 
trifugal force to 
separate entrain- 
ments from purified 
air. Once installed it 
requires absolutely 
no maintenance. 
Penstar Tru-Bond 
oiless bearing guar- 
antees long, trouble- 
free operation. 
Manual or automatic 
drains provided. 











THREE MODELS AVAILABLE@~A-1 wil! 
accommodate volumes from % to 5 
cu. ft. A-2, volumes from 10 to 35 cu. ft. 
A-4, volumes from 35 to 100 cu. ‘ 
Multiple units are recommended {or 
volumes above this range. Pur-O-fer ‘5 
the only standard unit that cap be ens! 
neered to meet any air volume for regu!at 
of intermittent service. 





Drawing shows turbo-rotor, 
and baffles. The 


design BIRD-WHITE COMPANY 

the baffles ' the 
sib ot chptiary “action a 3120 West Loke Street, Chicago, Illinois 
wey Det EP. 
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, “black” enclosure, and the use of the globe thermom- 
eer in the measurement of mean radiant temperature 
is explained. 

3, Operative temperature is defined in terms of air 
temperature, air movement, and mean radiant tempera- 
ture. In thermal environments, where operative tem- 
perature is kept the same, there will be the same rate 
of heat loss by combined radiation and convection from 
the human body with substantially the same average 
temperature of the skin and clothing. A physical en- 
yironment is thus defined. A method of direct measure- 
ment and control of operative temperature in “still” 
sir is developed. 

4, The use of the method of heat balances in the 
study of thermal environment is explained, and illus- 
trative numerical examples are solved. 

5. For one room of assumed proportions and with 
completely absorbing (non-reflecting) surfaces, the 
thermal environments created by four different methods 
of heating are compared. These methods include con- 
yective heating and panel warming with the ceiling, 
foor, or interior wall as a heated panel. In each case, 
the operative temperature at the center of the room is 
held the same, and the required rates of heat supply are 
compared as well as the uniformity of operative tem- 
perature at different stations in the room. For the as- 
sumed room, the required rate of heat supply in the 
case of panel warming with the ceiling as the panel is 
found to be the smallest and is 2.8 per cent lower than 
in the case of convective heating. The environment is 
found to be the most uniform with the ceiling as a panel 
and least uniform with an interior wall as a panel; the 











Heating, Piping & Air Conditioning, March 1945 











LOWER FUEL COSTS 


f 





ean" en 








Accurate 
Hot Water 
Temperatures 
with this 
STERLING 
| No. 150 Control 





Control temperature automatically, conserve fuel and 
SAVE MONEY by installing the efficient, self-con- 


tained and self-operating STERLING No. 150 Series . 


Control. Engineered to maintain accurately regulated 
temperatures for hot water storage tanks, heat ex- 
changers, stills, etc. Pressures up to 125 lIbs., tem- 
peratures to 250° F. 


Write for bulletin No. 402. Con- 
sult your local jobber for catalog 
and prices. 


STERLING, Inc. | 2 


3738 North Holton St. 
Milwaukee 12, Wisconsin 


























MOTURBO GEARTURBO BELTURBO 


Water for air conditioning 


Thousands of Peerless Pumps have been in operation for 
more than 10 years without need for repair. Precise fac- 
tory methods insure continued operation. Because of the 
exclusive engineering design, construction and fine work- 
manship of the bowl and impeller assembly, original 
efficiencies are closely maintained over a greatly extended 
performance period. 


FEATURES — (Turbine Type) 


Water-cooled head bearings @ Choice 
of oil or water lubrication @ Double 
Bearings in each bowl @ Fully-enclosed 
impellers @ Double Seal impellers. 


TURBINE 


HI-LIFT 
HYDRO-FOIL 
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The Alnor Velometer 


gives you instaritaneous, direct readings of air velocity in 
feet per minute. Hold it in the air stream for low range 
readings; use the tube-connected special jets for high range 
readings or inaccessible locations. That's all there is to 

it, and once you use the Alnor Velometer you will never 
tolerate other methods. 

The Alnor Velometer is built in several standard ranges 
from 20 fpm to 6,000 fpm, and up to 3 inches static or total 
pressure. Special ranges available as low as 10 fpm, and 
up to 25,000 fpm and 20 inches pressure. Write for 
Velometer bulletin. 


ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LA SALLE STREET 
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ceiling panel is found to give the environment 


greatest positive difference between mean rad 


air temperatures. 
6. Two methods of heating a room with « 


absorbing surfaces, two exposed walls, and 


' 


| window are compared. In one case, the roo: 


sumed to be. heated with the ceiling as the 


'panel; in the other case, convective heating 
| same room is assumed. In each case, the . 
| temperature at the center of the room is the sa: 
| method of heat balances indicates that the requi 


of heat supply is 1.8 per cent lower with pans 
ing than with convective heating. 

7. A model room having the same propor 
the prototype room may be used to invest 
physical environment through the use of operati 
perature. To insure the same film coefficients 
vective heat transfer in the model room as in 
totype, no dimension of the model room should 
than 2 ft. If the rate of air change in the mo 
is made nm times as great as that expected in th 
type, where n is the scale ratio, the method 


balances indicates that the various surface tem 


and the required rate of heat supply per squa 
of panel or wall area in the model room wil! 
same as in the prototype. To investigate the 
logical environment, human subjects must be us: 
room constructed to full scale. 

One of the assumptions made in the method 


balances is that the temperature of each separat: 


surface is uniform over the entire surface. This 
exactly true, and by comparing the test results 
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PRODUCTION BENDER 


Bends radiant heating coils to close centers without 
mandrel or heat. 


MODEL "C" Bender with 2" standard | P S pipes bent 
to 8" centers and 6" centers. 


PEDRICK TOOL & MACHINE CO. 


3640 N. Lawrence St. Philadelphia 40, Pa. 








Our operating member, 
Bourdon Thermostatic Tube 


of a Trap. 





Vento Radiator Trap 


are before you. 


These Traps are designed to take 
care of any low pressure job up 
to 15 lbs. They will not become 
air bound as they employ the 
Bourdon Tube on the by-pass. Our 
underslung valve principle makes 
it safe at all times. No danger 
building up a pressure with this 
type of valve. 


Furnished in sizes 3/,", 
iW". 
WILLIAM S. HAINES & CO. 


460 N. TWELFTH ST. 


PHILADELPHIA 23 
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HAINES TRAPS 


the strongest thermostat ever 
built into a Steam Trap. As 
the Bourdon Tube is used in 
gauges where accuracy is vital, 
it must improve the efficiency 


There is no question whether a 
Haines Trap is functioning 
pret . . « it can be examined under pressure 
y simply removing the cover and all working parts 





and E & T TRAP 





2 

















. 
y 








model room with the results predicted by the theory of 
heat balances, the effects of this assumption may be 
detern ined. 

g. The methods used in this study may be employed 
to investigate the thermal environments produced with 
other methods of radiant heating and cooling. In par- 
ticular it seems desirable to explore the possibility of 
ysing high temperature strips or cylindrical heating 
panels of small diameter. Also, the use of reflective 
surfaces in the room should be studied as a means of 
reating a thermal environment wherein there is a 
large difference between the mean radiant and air tem- 
yeratures. Apparently, the use of highly reflective 
oom surfaces is necessary if any considerable economy 
is to be realized from radiant heating. 


Handbook for Pipe Fitters and Welders 


Thomas W. Frankland, instructor in the steamfitting 
department of the Washburne Trade School, Chicago, 
and a member of the Pipe Fitters Association, Local 
Union 597 U.A., is the author of a 152 page, 5% by 
3%, in., handbook for pipe fitters and pipe welders in 
which he has compiled basic information “which will 
enable the pipe fitter to solve the difficult problems 
which he encounters in his work.” 

There are sections on basic trade mathematics, pipe 
fitting calculation, pipe welding layout, and 43 pages of 
reference tables. There are numerous informative and 
excellent sketches, and the book—of handy pocket size— 
is clearly printed. 

The publisher is the Bruce Publishing Co., 540 N. 
Milwaukee St., Milwaukee 1, and the price is $1.25. 
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Save Time and Mone ; 
Repairing Leaky Connections 


wth KEY Graphite Paste 


+ am and oil lines 
sure $ om money: Use 


Leaky high pres 
loss of energy 
Key Graphite Paste a makin 
om = Pine Paste is economical to use 
gy ors water for thinning. 
d and packs up under 
bsolutely — 
aoe y di 
+ joints can be east 
cted without damage to ts e 
ae Key Paste is officially liste 
9 ' 


Underwriters Laboratories. 


Send for free sample 


or order direct from your ar 


nent seal.-- Ye 


Sa 2 
a 7,74 4 
C7 Company 


2617 McCasland Avenue « East St. Louis, lilinois 
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NEW 








Will Not 
Rattle... 


STAYS in Position 


The Dial Damper Regulator No. 13 utilizes e new regulating 
mechanism instead of the finger tip control plunger. This 
popular and dependable type regulator is built for those 
jobs requiring a sturdily constructed regulator that em- 
bodies positive control features at a reasonable price. |t 
is being used and recommended by some of the largest 
war-time shipbuilders. 

The Dial Damper Regulator No. 13 will fit any size pipe, 
round or square. It is extremely light in weight, simply in- 
stalled in a few minutes without special tools. Open and 
shut positions made by moving handle from left to right. 
Position held positive by tightening wing nut on handle. 
= _ rattle . . . stays in position always! Write for 
etails. 


MARTENS & STORMOEN 
15 HATHAWAY ST. BOSTON, MASS. 


Low Cost 
Regulator 















THE COOLER 
THAT'S BACKED 
BY 3 DECADES 
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The Mettler “FAN-AIR” Gas Burner | Predicts Use of Heat Pump 


LATEST MODEL FEATURES 


— = - — - 










NEW 
COMBINATION MAGNETIC 
_ THROTTLING VALVE 


Bl GAS FUEL INTAKE 






AIR DOOR FOR NATURAL 
DRAFT SERVICE 


METTLER 
GAS BURNER 


So‘enat 
UGHT WEIGHT, 
FAN HOUSING 
REFLECTOR 

ROO HOUSING VALVE 


— _— os 32 


Notably—-A MECH’L DRAFT AUTOMATIC gas burning SYSTEM 

embodying electric and throttling control with “TRANSAXIL” 

FLAME GUARD PILOT—all properly combined for safe, efficient 

combustion. THE PICTURE REVEALS SOME TANGIBLE ADVANTAGES 

OF THIS MODERN BURNER AND IT’S EASIER TO INSTALL, TOO. 
SIZES 5 TO 300 H.P. PROMPT SHIPMENTS 


Mettler Entrained Combustion Gas Burners 


mMoce< Write 
TE a 


inds of gas 
LEE B. METTLER CO 


Sr 
























you s 
CAN’T GO WRONG 5 .F 
with an AI yy, G 
AT-A-GLANCE or ee 
OIL GAUGE 
Because: 


1. It has a simple sturdy con- 
struction—no gears or intri- 
cate mechanism to go wrong 
or wear out. 
2. It is approved and listed 
as standard by the UNDER- 
WRITERS LABORATORIES, 
INC. 
2. It is guaranteed leak-proof, 
built to withstand a high 
pressure. 
4. It is attractive in appear- 
ance, and is the only gauge 
on the market that can be 
read “AT-A-GLANCE” from 
any direction. 
5. It is easily installed 
and is made in sizes to 
fit any standard hori- 
zontal, round or verti- 
cal tank. - 
“AT - A - GLANCE” ie 
Gauges can be pur- 
chased from jobbers 
throughout the United 
States on an AA-3 
Priority. 
Write for complete details 
today. 


KRUEGER SENTRY GAUGE COMPANY 


109 No. Pearl St. Green Bay, Wisconsin 
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A unique method of heating by extracting he 


_ 
"J | the outdoor air (the “heat pump”), even wi! the 
temperature outside is below freezing, has defini. op. 


mercial possibility in the near future and off 
economy and efficiency far surpassing present 
systems, according to G. K. Marshall, General 
air conditioning engineer, who said that severa 
lations were made before the war and are still 0; 
satisfactorily. He spoke before the Lehigh 
section of the American Institute of Electrica 
neers. 

Mr. Marshall said that at about 52 F outd 
perature, it will provide four times as much 
is available in the electricity consumed. Even wing 
15 per cent for electrical transmission losses, 
deliver at the 52 F outdoor condition 116 per 
the heat that was in the fuel burned for s 
energy. 

In regard to cost of operation, Mr. Marsh: 
“Using power at 1 cent per kwhr, the heat pum; 
have the same operating cost as coal at $14 | 
oil at 10c per gal, manufactured gas at 40c | 
cu ft or natural gas at 80c per 1000 cu ft. 
approximately the picture as it exists today wit! 





pump constructed with general purpose refris 
equipment in a climate such as Pittsburgh and drawi 
its evaporator heat from the outdoor air. But 

be improved by further development of the equipment 
or by finding a higher temperature source of heat tha: 
outdoor air.” 





When you want accurate and dependable 
automatic temperature or humidity control 
for Industrial Processes or Air Conditioning 
Systems call in a Powers engineer. With a 
very complete line of self-operating and 
compressed air operated controls we are 
well equipped to fill your requirements. 
Write for Circular 2520 


THE POWERS REGULATOR CO. 
2759 Greenview Avenue, CHICAGO 


Offices in 47 Cities—See your phone directory 


50 Years 


of Temperature and 
*% Humidity Control *® 
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or Production Conference 


The third annual war production conference spon- 
red by the Chicago Technical Societies Council is to 
» held Thursday, March 29, at the Stevens Hotel, Chi- 
go, government approval having been obtained. A 
el session on heating and air conditioning, spon- 
red by the Illinois chapter of the American Society 


Heating and Ventilating Engineers, is on the pro- | 


am. Publication office of the CTSC is at 75 E. Wacker 
r, Chicago 1, Ill. 


sre's Connecticut Valley Section 


The next meeting of the newly formed Connecticut 


alley section of the American Society of Refrigerating | 


ngineers is scheduled for March 15 in Hartford, with 
C. Yantis, of Wolverine Tube Co., speaking on the 
ynufacture and fabrication of copper tubing. The 
retary of the section is John K. Campbell, Bush Mfg. 
., Hartford, Conn. 


Heating Association 


At the meeting of the executive committee of the Na- 
nal District Heating Association held February 28, 
e annual meeting of the association, formerly sched- 
ed for June 13 and 14, was cancelled. The NDHA 
ns to continue all committee work. The papers will 


Dependable accuracy in spray angle and quantity of 
liquid sprayed is a Spraying Systems specialty. These 
engineered nozzles reduce waste by maximum utiliza- 
tion of available pressure. 

For the key to lower costs and better, faster spraying 
in any process, see Catalog No. 22. It shows a complete 
line of spray nozzles and accessory items. Write for your 
free copy today. 


SPRAYING SYSTEMS COMPANY 


y 4033 W. Loke Street Chicago 24, Illinois 


SPECIALISTS IN THE DESIGN AND 


MANUFACTURE OF SPRAY NOZZLES 
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e Pipe Joint Cement 










that never hardens 





the job with Rutland Pipe Joint Cement, 
f pipes are always easy to disjoin. Rut- 


a seals joints tightly and lasts 
einitely, too. Saves money be- 

se more bulk per pound. 

mains soft in can. Does 

stain hands or fixtures. 
















il post card for —__ 2 
mple. Rutland 

Clay Co., Dept. MN s 5 A 
Rutland, Vt. : "' sesaecat gt { 

bmakers of Rut- : ) RUTLAND 5! 
Retort Cement, PASTE PIPE yoInt , 1\ 
hace Cement, ly : coment oh 
halt Paint, Con- ha gm RUTLAND § a i! 
Patcher. ‘a fcnnitigiieestceees Bt 


re! 
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THERM-O-TILE 


Reg. U. S. Pat. Of. 


Underground 


7 
4. 
) Se 


DRY INSULATION 
Unless insulation is dry, it is about 
as good as no insulation at all. 
AMPLE STRENGTH 
Much stronger than required by the 
A.S.T.M. 


Seeeceeeeeeae 
.. Newark 5, Mi 


A 


PERMANENT 
Un elding “Spread yyy | Foun- 


is one reason ts per- 
manency. 
LOW ULTIMATE COST 
You get much more for money 
in the end. Even the rst cost is 
competitive. 
Ask for Bulletin 381 


Sold and installed by Johns - Manville 
Construction Units in all Principal Cities. 


See our pages in Sweet's Architectural 
File, or The Heating Guide. 


H. W. PORTER & CO., Inc. 
822-H Frelinghuysen Ave. 
Newark 5, New Jersey 


Please send Bulletén 381 
sketch. with principal dats of" Quprospective 


we shall be glad to have f6ur [) “comments, 


, 822-H Frelinghuysen 


C) Enelosed is a 


underground pipe job, on which 


C) quotations 


Porter & Co., 
Without obligating us in any way, [) 
representative ‘ 


Name 
Firm 
Street 


(SSSR T ERE PER Ee eee eee eee eee 
H. W. Ine 







= 


State 


City 











‘ 
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SHEPHARD 


OIL BURNING 


WATER HEATERS and. BOILERS 


90° RISE 


on water heaters ! 


THE She phard 
Water Heater is phe- 
nomenal in its per- 
formance and econ- 
omy Shephard 
Heaters are the per- 
colating heaters ... 
water must extract 
the maximum heat 
from fuel because 
Shephard design and 
construction force 
water through long 
tubes, bringing water 
into contact with 
prime heating surface 


quicker! Shephard 
Boilers (steam and 
hot water) are better, 
too, because they also 
employ the exclusive 
Shephard percolating 
principle. Water heat- 
ers in 65, 125, 175, 300 
and 500 G.P.H. capac- 
ities. Hot water boil- 
ers for 450 to 1,175 ft. 
of standing radiation; 
steam boilers: 300 to 
1,150 ft. Write for 
full details today. 


SHEPHARD HEATER CO. 


6623 South Park Avenue Chicago, Illinois 














See ALL Heste ACWICEA / 


@Insoluble—Stays put; will not wash out 
@ Seals Permanently —Fills clearances and imperfections 
@ Eliminates galling, rust—Joints easily taken apart later 
@ Never hardens—Can't crack under vibration or strain 
@ Ready for use—Packed in 1, 5 and 7 Ib. cans 

John Crane Plastic Lead Seal is ONE compound for ALL general 


services. Use it for plant maintenance and production assembly. A 
test tells the full story. Write us — sample will be sent immediately. 

















CRANE PACKING COMPANY 
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| decided that the semi-annual meeting would ; 














be received at the headquarters office as us i] 
preprinted, and sent out for written discus: Ty 
executive committee will meet to carry on t} 


of the association. In effect, the only cha: 
the NDHA will not meet to hear the actual p: 
of the papers. John F. Collins, Jr., is secrs 
urer of the association, and the headquart: 
at 827 N. Euclid Ave., Pittsburgh 6. 


Heating and Ventilating Engineers 


At the council meeting of the American 
Heating and Ventilating Engineers in Janua 


in 1945, and that the customary number 

meetings would be reduced in order to coop: 
the government’s war committee on conventi 
has requested curtailment of meetings beca 
transportation emergency. It was decided th: 
meeting of the council would be held in | 
May 14 and that a decision on future meeti 
society would be deferred. Insofar as th 








technical committee work is concerned, much of it wij ws 
be done by correspondence during this emer; : = 
only the most essential meetings will be held. The tian 
and place of such meetings is to be determined to guj 
the interests of the particular group involved. A Y 
Hutchinson, 51 Madison Ave., New York 10, is seer 
tary of the ASHVE. 
Midwest Power Conference 

Stanton E. Winston, 3300 Federal St., Chicago 1 
director of the Midwest Power Conference, has a 
nounced that the application of the conference before 
the war committee on conventions has been denied and 
the conference scheduled for April 9 and 10 at them 
Palmer House, Chicago, has been cancelled. This would 
have been the eighth annual meeting of the conference 
which is sponsored by the Illinois Institute of Techiii® 
nology with other educational institutions and tech#il 
nical societies cooperating. Professor Winston also said 
there would be no publication of the papers planned fo 
this year’s conference. The conference, however, wil 
be resumed as an April feature as soon as wartimg | 


regulations permit a 
% Ok 2K 


Editor's Note—Col. J. Monroe Johnson, ODT direct 
man of the War Committee on Conventions, said f* 
that the chances of approval of any non-local mes 
than 50 persons are “extremely slim.” 


~ 








INVOLUTE NOZZLES 


The preference for trouble-free 
alr washing service — becouse 
there are no internal parts or vanes 
to wear or clog. Proven through 
many years of service in wale 
cooling and air conditioning instol- 
lations totaling more thon 5 m- 
lion g. p. m. 

Made in sizes and types for all 
requirements. Ask for Bulletin N-616. 


YARNALL-WARING CO. 
107 MERMAID AVENUE, PHILA. 18,PA 
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